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Description 

{0001 5 This invention retales to the fteids of phatmaceuttca! and opganic chemtstfy and provides nove! banzothf- 
ophsne compouods which are ussf for the treatment of the various metJteai indications associated wiih post-meno- 
5 pausa! syrjdrome, and uterme fibroid disease, enttomewesis. and aottai srtiooth muscie cell proMerattors. The press rjt 

invention further reiates to iniermediaie ccur^ourtds usefut for preparing the phafmaceutteatty actwe compounds of 
the present invention, and pfiarmaceutical compositlof>s, 

[0002] "Post-menopausaf syndroms" is a terni used to descritje various pathoiogicaJ conditions which frequently 
affect women who have entefed inio or completed the phystofogtcai metamorphosis known as menopause, Afthough 
Jf3 numefoos pathoiogies are contemplated by the use of this term, three major effects of posS-nrtenopausal syr^droms are 
the source of the greaiesl iong term medicai concern: osteoporosis, candfovascufar effects such as hyperlipidemta, 
and estrogefj-depeodent cancer, parlicuiarly breast and tJterioe cancer. 

{0003) Osteoporosis describes a group of diseases which arise from diverse etioiogies, but which are characterized 
by the r»et ioss of bone mass per otttt volume. The consequence of this loss of tjone mass and resuttiftg bone fracture 

fs m the failure of the sksfeton to provide adequate structural support for the body. One of the most common types of 
osteoporosis is that associated with ment^ause. Most women iose from about 20% to about 60% of the bone mass 
in the trabecufar compattment of the bone within 3 to 6 yeans after the cessation of menses. This f»ptd loss is generatty 
associated with en increase of bone resofption and formattort. However, the resotptive cycle is more dominant aftd the 
res Jit is a net loss of bone ma&s. Osteoporosis is a common and serious disease among post-menopausal women. 

20 [QQQA] There are an estimaied 25 m iilton women in the tJntted States, alone, who are ^6oted with this disease. The 
resiiits of osteoporosis are personally harmfiii and aiso account for a large economic loss due its chroniiaty and the 
need for extensive and iong term support {hosprtaitzaiion and nursing home care) from the disease sequelae. This is 
especially taie in more elderly patients. Addiltonaiiy, although osteoporosis is not generally thought of as a life threat- 
ening condition, a 20% to 30% mortality rate is related with hip Iractores in elderly women, A farge penjentage of this 

Sfi mortality rate can be ditectiy associated vwth post-menopausai osteoporosis, 

{0005] The most vuinerabie tissue in the bone to the effects of post-menopausal osteoporosis is the tr £A>ecutar bone. 
This lissue is often refterred to as spcaigy or canceflous bone and is particuiariy concentrated near the ends of the bone 
(near the joints) and in the vertebrae of the spine. Tlie trabectjiar tissue is charactefizeef by smal! osteoid structures 
which interconnect with each other as weii as the more solid and dense cortical tissue which makes up the outer 

30 surface and centra! shaft of the bone. This inter-connected networK of trabecutae gwes lateral support to the outer 
corttcai structure and is t^ittcai to the bfomeehanical strens^h of the overaft structure, in post-menopausai osteoporosis, 
it is, primarily, the net resorption and toss of the trabecutae which leads to the failure and fracture of bone. In iight of 
the ioss of the trabefcalae in post -menopausal women, it is not sufpnsing that the most common fracttsres are those 
associated with bones which are highly dependent on trabecular support, e.g., the vert^rae, the necK of the weight 

as beari ng bones such as the femur and the fore-arm. Indeed, hip fracture, co^iies fractures , and wftebrai crush fractures 
are haii-marks of post-menopausal osteoporosis. 

[OOQfi] Al this time, the only generaity accepted method for treatment o? post-menopausal osteoporosis is estrogen 
repiacemert therapy. Although therapy is generatiy successful, patient compliance with the therapy ta low primarily 
because estmgen treatment frequently produces undesirable side ejects. 

40 [OOdT} Throughout prsment^aosai time, most women have less incidence of candiovascuisr disease than age- 
matched men . Feilowing menopause, however, the rate of cardiovascuiar disease in women sfow^ increases to mateh 
the rate seen in men. This ioss of protection has been linked to the ioss of estrogeh and, ia particular, to the ioss of 
estrogen's abili^ to regulate the levels of serum lipids. The nature of estrogen's ability to reguiata serum lipids is not 
wei) understood, but evidence to date irtdicates that estrogen can upr^uiate the iow density lipid (IDL) receptors in 

45 the liver to remove excess chotesterot, Addflioriaily, estrogen appears to have some effect <xi the biosyntttesis of 
cholesterof, and other benefidai effects on cardiovascuiar heaith. 

{000»} it has been reported in the literature that post-menopausai women having estrogen r^iacement therapy have 
a return of serum lipid levels lo concentrations to those of the pre-menopausat state. Thus, estrogen woufd appear io 
be a reasonable treatment for this condition, l-iowevsr, the side-effects ot estrogen replacament therapy are not ac- 
so ceptabie to many women, thus limiting the use ot ii^is therapy An ideai therapy for this cohdition would be an agent 
which would regulate theserum iipid leve! as does estrogen, but would tje devoid of the side-effects andrisiis associated 
with estrogen therapy. 

{OOOd] The third msfor pathoiogy associated with post-menopausal syndrome Is estfogen-dependent breast cancer 
and. to a lesser extent, estrogen-dependent cancers of other organs, particuiariy the utems. Atthough such neoplasms 
55 are not soiely iimtteti to a post-mertopausal women, they are more prevalent In the cider, poat-menopausat poputation, 
Cun'em chemother^y of these cancers has reiied heavfty on the use of anti-estrogen ccmpoumis such as, for exampfe. 
tamoxifen. Afthough such mixed agonist-antagonists have beneffclal effects in the treatment of titsse cancers, and the 
estrogenic side-effects are tolerable th acute fffe-threatening situations, «iey are not ideal. For example, these agents 
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may have stimuiatofy effects on certain cancer oeii populations in the uteru&due to their estrogenic {agoflist) properties 
and they may, iheretore,. be cofrtraproductivs in some cases, A better therapy for the treatment of these cancers woufd 
t)6 an agent whicli is an anti-estrogen ccrrspoand having Jiegligfbte or no estrogen agortist properties on reproducttve 

s [0010] In tespon&B to the ctear rseed fo r new pharmaceutical agents which are capable ot aiieviating the symptoms 
of, inter a!ia, post -men op ansa I syndrome, the present invention provides new bertZOthi<^hene compounds, pharma- 
cfiLiiicai ccmpositiDrts tnefeof . and methods of using sucti compounds for the trsaiment oi post-men opau sal syndrame 
and other estrogeri-reiiaied paJhotcgtaat conditions such as those mentioned Peiow. 

[001 1 j Uierine fib rests (uterine fibroid sJisease) is an old end ever present ciinicsf prabiem which goes under s variety 
w oi names, includfog uterirte fibroid disease, uterine hypertrophy, uterine lieoniyomsta, myometriaf hypertrophy fibrosis 
uteri, and fiProtic metritis. EssentialSy, uterine fibrosis is a condition where there is an inappropriate deposition of fibroid 
tissue on the wait of the uterus. 

{00123 "^^'s condition is a cause of dysmenorrhea and infertility in wonien. The exact cause of this condition is pooriy 
understood but evidence suggests that it is an inaf^ropriate respome of tibroid tissue to estrogen. Su<* 8 condition 

rs has been produced in rabbits by daily atiftiinistrations ot estrogen for 3 months, in guinea pigs, the condition has been 
produced by daily adrrstnistration of estrogen for four rrjonths, Further, fn rats, esttoger) causes similar hypertrophy. 
[0013] The most common treatment ot utefine fibrosis invoives surgic-s! procedures both costly and somesimes a 
source of compBeations sucti as the formation o! afedominal adhesions and infectioiis. In son^e pa;ienfs, initial SLirgeiy 
Is onty a temporary treatment and the fibroids regrow. in those cases a hysterectomy is pertormed which effectivety 

3P ends the fibroids but also the reproductive iiSe of the patient. Aiso, gonadotropin r&teasing hormone antagonists rriay 
be administered, yet thalf use is tempered by the fact ttiey can tead to osteoporosis. Thus, there exists a need for new 
methods for treating utsrine fibrosis, and the methods of the present invention satisfy that need. 
[0014} Endometriosis is a condition ot severe dysmenorrtrea, which is accompartied by severe pain. Dieeding into 
the endometrial masses or peritoneal cavity and often leads to iitfertiiity. The cause of the sj^oms of this condition 

ss appear to be ectopic eftdometrial growths which respond inapprepriatety to noima! homional control and are located 
in inappropriate tissues. Because of the in^propriate locations for endometrial growth, the tissue seems to initiate 
local inJiammatory-like responses causing macrophage inftiiration and a cascade of events leading to initiation of the 
painful response. The exact etiology of this disease is not we!) understood and its treatment by honnonal tnetapy is 
diverse, pooriy defined, and marked by numerous unwanted and perhaps dangerous sloe effects. 

so {001 S] One of the treatrrsents for this disease is the use of tow dose estrogen So suppress endometrial growth through 
a riegatfve feedback effect on central gonadotropin release and subsequem ovatfan productiort of estrogen; however, 
it Is sometimes noceseafy tc use continuous estrogen to control the symptoms. This use of estrogen can often lead to 
undesirable side effects anc even tfie risk of endometrial cancer. 

10016.5 Another treatment consists ot continuous administration of progestins which lodacss amenorrhea and by 
35 suppressing ovarian estrogen production can cause regressions ot the endometriaJ growths. The use of chronic pro- 
gestin therapy is often accompamed by the unpfeasatit CNS side effects of progestins and erften teads to infertility due 
to suppression of ovarian futwitton. 

loot?) A third ircatmsnt consists of the administration of weak androgens, which are effective in controiiing the en- 
dometn'osis; however, they iftduce severe masculinizing effects. Several of these treatments tor endometriosis have 
40 aiso been implicated in causing a mild degree of bone toss with contirtued therapy. Therefore, new methods of treating 

endometriosis are desira&te. 

[0018] FH-A-2447914 discloses certain t>6n20thtophene derivatives capabfe of normalizing blood lipid levels, 
[OOIS] The present invention reiaies to compounds of formula I 
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is -H, -OH, -0{CrC4 aftcyi), -OCOCgHs, -QCOCCrCgaJkytj.or-OSOsfOg-Ceaikyf}; 

Is -H, -OH. -O^CvC4 afkyi), -OCOCgHs, -OCO(C-f Cgaikyi), OSOa^Ca-Cg aJkyi) or haio; 
R3 is l-piperidinyi, l-pyrrolitJiny!, methyi-l-pyfroiitimyl. dimethyi-l-pyrroiidtnyl, 4-mofpho!irjo, dimethyiamino, <Ji- 
ethylamino, diisopropyiamme, or l-hexameth^en^ino; 
n is 2 or 3; and 

Of a phafrfjac«utic«lly acceptable saS thereof. 

(00201 Further provided by the present invention are the foiiowing lofermediate cortvpoonds which ars usefui for 
preparing pharrrjaoeuticafty active compounrfs of the present invervlion. sonie of which are aiso phatTnaceutically active: 




whereifi 

R'« is -H or -OR^ in which is a hydroxy prolecting group; 

is -H, haio. or -ORP in which is a hydroxy proteeSing group; 
R3 is l-pipssfidihyJ, 1-pyrroltdinyl, methyM-pyrroiidinyi, dimetfiyi-1-pyfrolidtnyl, 4-morphoiir(0: dimethyiamino, di- 
ethyj^mino, dsisopropytamino, or l-liexamethyleneimino; 
R« is -H or a hydroxy protecting group which can be setectively removed; 
R" is rvoft-extstent Of = O; 
his 2 or 3; arid 
Z is -O- Of -S-; 



or & pharmaceuticet^ acceptable sa!t thereat. 

[0021} Aiso provided fe a process for preparing compounds of the formttfa 
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Ria is -H or -OR^a ir» which R'a is -H or a hydroxy pfotectiog group; 

is -H, halo, or -0R®« in wfifcfi rbs is -h or a hydroxy protecting group; 
flS is l-pipefidinj?!. 1 -pyfroiidtno, methyl-l-pyrrotidinyl, cJimethyt-l-pyfroiidfoD, 4-mofpholino, dimetftylafnif 
ethyiamino, diisopropyfamino, orl-hex^ethyieneimtno; 

n is 2 or 3; and 
2 is -O- or -S-; 

or 8 pharmaceuticaily accoptabio ^att thereof, comprisifig 

a) oxtcftztng the soffur atom of a tormuia IV compourtcf 




vsfhereifi 



Ri« and R2a are as previously defined; and 
is a ieaving group; 



t>) reacting the produta of step a), a compoofwJ of fotmuta XIV 




XIV 



with a nucieophitic group of theformuia 
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wherein R'^ -OH or-SH; 
10 c) reducing me product of step b). a compoun<S of formuia XVI 



so 




XVI 

ss 

to provide a compound of me formuta 
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^0 d) op^onaliy rernovlng the R"!* atid/or hydroxy protecting groups, when present, of the product of step c); and 

e) optfonaliy forming a salt of the product of step c) or step d). 

[OOaaj The present irjveniion further retaies to pha'macsijticts oomposttlof-s coniaining ocmpoufids of forrr^uia I, 
optionaSiy containing estrogen or progestin, and the use of sue!-: cor-ipoLinas, alone, or in cor*inatiop with estrogen 
or progestin, for aiieviating the symptoms of post-menopaosa: sy^'.d'O'ne. pariicjlarfy osteoporosis, cardiovascular 
refatecf pathological conditions, snd estroget^-depsndent cancer As uses herein thetsrm "estrogen" incf jdes sferoidaS 
compoorids having estrogenic activity such as, forexampfe, ITb-esiifsdio! est^oris. conjugated estrcigen (Premarin® ). 
eqyine estfoger> ITb-ethynyl estradid, and the Mke, As used herein, ihe term "progesiin" inctudes compounds having 
progestationsf activfty such as, for exanf»pie, progeslerone, norethylriodrei, t^ongesttei, megestro! acetate, norethin- 
$0 drone, and the !ike. 

(0023] The compounds ot the preserrt invention also are useful for inhibiting uterine fibroid d^ease and endometriosis 
in women, and aortat smoom muscfe eel) proliferation, particuiafiy fdstenosts. in humans, 
One aspect of the preserrt invention includes compounds of formuia ! 

55 
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wherein 

is 

is -H, -OH, -0{C^-C4 atkyi), -OCOCfiHg, -OCO{C,-C6 sikyf), or -0S0a{C2-Cg aStyi); 
R2 is -H , -OH, -OCC-C* atkyt), -OCOC^Hg, -OC0<Ci-Ce aticyf), -OSOa{Cj-Ce aikyi), or halo; 
R3 is 1 -piperidsny!, 1 'pyrrafidinyf. fnelhyl-l-pyrrafidanyl, dimethyf-1 -pyf rotidtfiyi, 4-morpho))no, diinethyiamino, cJi- 
ethyiamifiD, dtisopropyfamino, orl-iiexamethyleneirnmo; 
2ff n is 2 or 3: and 
zi&'Oot -S-; 

or a pharmaceutically acceptable salt thereof, 

10025] General terms used in the description of compouncis herein descfilaed bear their usuai meanings. Forexampie, 
"CfC^ alkyi" refers lo slraight or branched aiiphaiic chains of 1 to 6 caitjofi atorrjs incJuding moieSies such as methyl, 
elhyl, propyl, isopropyl, ttutyi, n-butyl, pentyl, tsopentyl. hexyi, isohexyl, anci (he like, Simiisfly, the lerni "Cf C^ alkoxy" 
represer^ts a C-j-C^ atkyt group atlached through an oxygen mofecofe and inciude moieties sach as, for example, 
methoxy, ethoxy, n-propoxy, isopropoxy, and the Hke. 

{0026} The stariing material for one roiJte for preparing compounds of fomtiuia i of the present inversion, compounds 
30 oMormula til, arepreperedessentiaityas described by CD Jones in U.S. Pats. No. 4,418,0SB, aitd4,l33,St4. f^otmuia 
ill has the structure 
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*0 III 

wherefn and are as defined above 

{00271 aid R^hj-droxy protecting g'C5!jcsa'e"io'C''eswhichgenepally are not foundiothe'tnal therapeufcaliy 

active compounds cf fcrmju I Dulwhicr' c'-e'-u^r'r^'a v ' isucpd during a portion of thesyntheticpfDces«- "o protect 

4S a group whicr atherw-rsc r^ipM re^ci ir trs cc. -^p a <. \'- -rarHKiuiattons, and is then removed at a iaiet stage of 
the synthesis Since cor^pou'^ds beenng s jcr c rctec .-g i-cuos are o' importance pnttar !y as cherriicat tnterrieciates 
(aimough some dertvatwes a so exhtbl! DiclogiCj-f c-cfv j" x^e ' precise? struciu-e is not cnticat Njmerous 'eacttonss 
fo' trio formatwn removal aic' possib'^ re'or^^i" •^'^ o' c protertirg groLip<i ar? ripsrnbpd m e niirrhpr o^staroafd 
works including for example Protective Groups m Orgawc Ci^cmisiry Pienum Press (Lordon and New York 1^573, 

5f Green TW Prctec'ive Gioaps ir, Organic Synthesis, Witey (Kew ''on<: '9B1) ano Tfe Peptides, Vol ! Schrooder 
and Lubke. Acacemic Press. (Lonoon and New York, 19S5). 

[0028] Ropresentatvehyd'oxypfotsctmggroijps include foiexampie -Ci-C^aiKy:, C, C4atkoxy -CO-tCi-CgaiKyi) 
-SOg-iC^-Cg alkyi). arid -CO-Ar tn which Ar ts benzyl or optionally substituteo phenyl. The term "substiluted phenyl" 
refers to a phenyl group having one or nwre substituents selected from the group consisting of C^-C^ alkyt, C^'C4 
ss alkoxy, hydroxy, nitro, hato, and trt(chioro or ftuoro) methyi. The term "hato" refers to bromo, chioro, fluoro, and lodo. 
{0029 J For compoynds of formula If I , pref erted and (R^*) sutetltuents are methyl, isopropyi, benzyl, and math- 
oxymethyf. Compounds in which R'^ and each ere methyl are prepared via the procedyre described in the above- 
referenced Jones patent. Another preferred hydroxy projecting group is methoxymethyi. However, atomnula tv ccm- 
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pound, as shown Delow, is fifst preparect bearing the preferred methyi or other hydroxy protecting groupjs). These 
projecting groups are then removed, forming phenolic moieiies, which arg then reprotected with methoJEymethyi pro- 
teding groups. 

100301 Compounds of formula lit are aiso prepared in which hydroxy protecting groups are selectively removed, 
iesvtng }he R6(Ra») hytttoxy protecting group as part ot the final product. The same is tru© in which the HHfV^) hydroxy 
Pfoiecstng group is seiectivefy removed, feavir)g the hydroxy protecting group in pface. For example, fi^ i$ isopropyt 
or Dt'fi^yf and R3(9^) is nmnyl The isopropyi or benzyl moiety is selectively removed via startdard procedures, 
!he R'' tneihyl Dfoiecsirg group is left as part Of the finaf product, 

[0031 ] Ths first steps ot tise present process for preparing certain compourvds of formula » inctude setecfiveiy placing 
a teaving group «t the 3 position of a formufa 111 compound, cotjplfng the reaction product of the firet step with a 4- 
(prDiected-hyd(Oxy)phenoi, and removing the phenol's hydroxy proteettng group. The present process is depicted in 
Scheme i beiow. 
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wherein and are as defined ^»ve 
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wherein F?s is a teaviog group 
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whefeift is a hydroxy proiectmg group which can be seiectivety removecf 



I 



to 



IS 




lib 



[00321 ^"^^ f'f^f s^sp of Scherrje \, an appropoate leaving group is setectivefy pfaced at tne 3-position of the formuia 
20 \\\ starting matsrSa! via standard procedures. Appropriate R9 leaving groups incfude the suifanaiss such as methsngsu!- 
tonate, 4-t;romobef}2efiesuifon8te. toiuenestiifonate, etnariesultonate, isoprocanesuifonaie. 4-methoxybenzenesu!- 
fonate, 4-Rit(abefKenestj!fonale, 2-chforoben/enesuftonate. Irtflate, and the likt? hBlogens such as bromo, chloro, and 
iodo, and other reiated ieavirvg groups. However, to insure proper placement of the leaving group, the nametJ halogens 
are prelerred. and bramo is especially preferred 
36 [0033] The present reaction is csstmd out using standard procedures, for exampie, when th6 preferred halQgensrting 
agents are used, an equsvaieot of such e hatogenating agent, preferably brcDinine, is reacted with an equivatent of the 
Tonfloia !i! substrate, in the presence of a suftapie solvent such as, for example, chtorofonn or acetic acid. The reaction 
is run bA a temperaiure from about 40° C to about 80* C. 

[0034] The reaction product from ihe above process step, a compound of lonnuta tV, is then reacted with a 4-{pfo- 
30 tscied-hyctroxy)phenof to tomi compounds ot tormuta lla in which is a seleciveiy removabiff hydroxy protecting 
group. Generally, the 4-hydroxy protecting moiety ol 'he pheno! may be any known protecting group which can be 
selectively removed without removing, in this instance, the H~ and. wi)en present, moieties of a formoia lla conr»- 
pound. Preferred R® protecting groups inciude rnethoxymethyl, when R'' and'or R^ are not methoxymeihy!. arjd benxyi. 
Of these, benzyi is especiatiy preferred. The 4-Cpro{ecie<J-hydroxy)phenoi resctants are commercially avaiiable or can 
ss be prepared via starjdard pfoceduies. 

[003S] This coupting reaction is thrown in the art as an Uiiman reaction and is run according to sfandard procedures 
[see , e.g.. AdvBfu^ Organic Chemistry: Reactions, Mechanisms, sndStructure, Fourth Edition, 3-16, ^J. March, ed., 
John Wiley & Sons. tftc. 1992); Jones, CD., J. Chem. Soc. Perk. Tmns, t, 4;407 {1992)5- 

[0036J In genera!, equivalent amout^ts of the two aty! substrates, in the presence «rf up to an equimoiar amount of a 
copper(i) oxide catalyst and an appropriate soivenl, are heated to reflux under an tnart atmosphere. Preferably, an 
equivalent of a fomiyia !V compoLind (ft which is bromo Is reacted with an equivatent amount of 4-ben£yloxyphsnoi 
in the presence of an equivaie,nt of cuprous oxids 

[0037] Appropriate sotvents for ihia reaction are those so-vents or mixture of solvents which remain inert throughout 
the reaction, TypicaHy. organic bases, ptirticijta-ty s hinaered base such as, ior exampte, 2,4,8-coifidine, are preferred 
*s solvents. 

[0038] The temperature employed in this step shouid be sufficient to effect completiof} of this coupling reaction, and 
Witt infiuence tfjs amount of time required therefore. When the reaction mixture is heated to refiox onder an inert at- 
mosphere such as nitrogen, the tfme-to-cempietioh usoaSy will be from about 80 to about 60 hours 
[0039} Foliowirtg eoupling, which fotms a formuia ila compour^d, fonnola lib compounds are pfepared by seieetivety 

so removing the hydroxy protectirig group of a formuia ila compound via wefl l<nown reduction procedures it is snper- 
stive that the selected procedure witt not affect the R'' and, when present, hydro)^ proteding groups. 
[0040J When RS is the preferred benzyl moiety, and and, when present, each are methyl, the present process 
step is carried out via standard iiydrogenofysis procedures Typicatiy, the formuia !ta substrate is added to a suitable 
soivent or mixture ot solvents, followed by the addition of a proton donor to acceferate the reactiort and an appropriate 

5s hydrogenation cataiyst, 

[0041 1 Appropriate catalysts include noble metais and oxides such as paiiadium. piatirium, and rhodium oxide cn a 
support such as carbon or catcium carbonate. Of these, paBadium-on-carbon, particulariy 10% pailadium'On-carbon, 
is preferred. 
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[0042} Soivents forti-ifs f" ^ p 1- - i^e-J^ -^■<.lv^^ -c ^c--jsw>"irfi ftsmdin inertthrcugnout Ehe reaction. 
Typtcallv et^y c-cft^ir' -ir o o' r ^■c.•~ . s pr- -.i ntiy r-if arc I is prpferrpd 

[0043] Pc ('i€ pf6;s€'Fit (fc- '1 or lyf^fct^ibrc e-crc s«[ve= a» di f-clt'ou.s"e did prtjfefred proton donor 
[0044] Wienan <}■ dnb,pr! ■tnper^lLire ancf a pressure rarq "gtro-i mcui'^ 1 )i -"Ijs pfi iSOps) !oaboutS.4x 10* 
Pa i50 cs'i tie Dfcsef.i t'ri:;l.cn rL.os e 'aptdiy Progtess ot mis feacKor- n>ay de. mot ttcrtK; by standard chroma- 
tographic Jechni<?ues such as tftin layer chromatography. 

[0045] Compounds of formuia Ifa and tib are novel, are encompassed withm me genu* described herein as formaia 
li compounds, and are wstui for preparmg the pharmaccuticatty active compounds of formuia ). 
[0046} Upor» prsparatiofi ot a tormula lib compound, it is reacted wtth a compoumi of formula V 

- {CHj)^ - Q V 

wnerein RSandnare as defined above, andQ isabromo or. prefer aSiy. s chlorc snoieiy, to form a compound of fonnufa 
VI. The formula VI compound is then deprotected to form a compound of formula la. These steps ol thepresent process 
are shown ir^ Scheme it befow 
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IS 



SO 



ss 




wherein R^, W, R**, and n are as <ieftne<j above, and is -H, -OH, or hato. 

[0047] In the ftfst fit^ of the process shown in Scheme M, the afitylation is carried cul via standard pfocedurss. 
Compounds of fomiufa V are commefcialfy avaifabte or are prepared by means weil known to one of ordinary skiff in 
35 the art . Preferably, the hydrechioride ssit of a formula V oompeuod, psrtictjiarly a-chieroetiiylpiperidine hydrochloride, 

is used, 

[0048] Qeneraliy, a! feast about 1 equivaJent of fonnuta lib sulastrate are reacted with 2 e^uivaients of a formuia V 
compound tn the.presence of ai (east about 4 equivafents of an alkali metal carbonate, preferaOiy cesium cartjor^sie, 

and an appropfiate solvent. 

40 [0049J Soivents for this reacsion are those solvents or mixture of soivants wtticft remain inert throughout ttie reaction. 
N,N-dtmethy!fomnamide, ospeoiaify the anhydrous form thereof, is preferred. 

tOfiSO] The temperature empfoyed in this step should be sutftclent to effect compietion of this afttytation reaction. 
Typicafiy, ambient temperature is sufficient and preferred. 

{OOSIJ The present reactiot* preferably is ru.i under an inert atmosphere, particuiaity rtttrogen. 
45 [00521 Under the preferred reaction conditions, this reaction witi run to completion in about t6to about 20 hours. Of 
course, the progress of the reaction can be monitored via standard chromatographic technifjues. 
J0053J As an atierr»8tive for pr^aring compounds of formula VI. a formula tib compoufKl is reacted with an eKceas 
of an aiicytating agent of Sie formula 

wherein Q and 0' each are the same or different feaving group, in an aikalt solution. Appnspriaie leaving groups are 
the afofsmentioned leaving groups used in the preparation of compounds of formuia iV, 
55 [00541 A prefenred aifcaii solution for this 8!f<ylation reaction contains potassium cartKittats in an inert soivenl such 
as, for exampie, methyethyl ketone (MEK) or DMF, in *is solution, the 4-hydfoxy group of the benzoyl moiety of a 
formula lib compound exists as a phenoxide ion which displaces one of the leaving groups of the ali<yiating agent. 
fOOSSJ This teactiofi is bast whan the alkait sofutlon containing the reactarrts and reagents is brought to refiux and 
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atiowed lo lun to comptettof-. When ussng iHEK as the pfefefretJ soiv&rt reaction Jtmes tun from about S hours to about 

20 hours. 

j[O056) Th^- ft,ic to 1 p'oduc! rom{>-isst(.pti*' 'tri. o'ja ? rertdine 1 pyrrolidme memyJ i -p/rro»ciine otrnt- 
'hy " pyc'^ro 4rr-^fpiclnc cjimetf^vlc"" ''e cj^r^^s" -^t c: EApropytamsne or ' -tiexamethyienetfn'do vn^ta^ci 
3'3 eciw-a^es to fctn cD'-ipcvif^ds of =i ■^-o'^'^^c y '-e t-vdroch!ari<3e satt of p'pe'lclfie ts reaaeti wlh ihe 
a'kyia'jjt! co"^pcurS of formu'a !lb r ''5'" s.;\c". i-c^ fi < "'■ya'ouE DMF a'ld HetJt«d to ri teitosratufe 'n the 
-ai^e l!Ofn about bO" C to acoui 0' C A '"o r ixto'c - ^j^iScJ to a orefci-oo tsnperaiure ot aoout 93° C the 
re?4Ction only lakes abci-t ifd mmutes to about 1 hour Ht^waver changes in t»>e reaction conditions mii mhjoncc tie 
amount of time this feacttor needs to be fan for compietioo. Of course, the progress oJ rhia reacson steo can be 
monitored vsa st8r>da«J ehromalographic isciwfqties. 

[0057} CompoufwJs of formula Vt, in which and when present. ©ach arc C^-C^ a!ic^. oreferably meffiy}, arwl in 
whtcfi »s -H or hato are riove! and are pharmaceutfcalfy active fortie rviethods herem described Accorasngfy, suet* 
cotnpoonds are encompassed by the definition herein of cotnpoutids of formula ! 

[OOSS] Certain preferred corrspoursds of formula l are oDtatned fc-y cleaving tfse and, when ptesent. hydroxy 
prstectir-g q'oups ot 'orrnma VI compou-cs v a Acii ^f^own procedures l^iimetous reaclrons for the formation and 
femci/a! of saci" p'o'ectrg groups a^e a . ;a a number of slanoarrf wc'i<s trjcludng, for example Protective 
Grpups m Of gsnic Chcn!?"y P',cno<r^^ <i< ni"--, i o\owYoftv 1973>, Greer TW Proiecim Groups m Organic 
Synth&s/s, V^uey (^isw Yor\ 1981) era Tre Pcp'fjes Vol }, Schfooder aoa LubKe Acaaemic Press (London and 
New Yori' 1965} Methods for removing p c'e-'ed R a'id/cr R** hydroxy protecting groups particukrly me'h)?l c^nd 
methoxymethvt. are esseniiaily as describea in trse Examples, infra. 

[0059] Contipounds of formiifa la are novel are pharmaceoticafiy acttve for tfie methods heretft descriped at*d are 
encompassed by formuia 1 as defined iierem. 

{0060} Compounds of formoia i in whidi R< is -H are prepared via the synthetic route shown befow »i Sctieme Iti. 
iism^ *is rout©, a 3-po8tt)on leaving group {R*) is pfaced on commerciafiy availabie thianapWtene {fofmuia Vtt) to 
lomi a cen^ond of fomiula Viii. which ts then coupled with a 4-(pfDtecled-hydroxy)pheftof, providing compounds of 
fonrtula !X. 
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IX 



wherein R« ts a hydroxy protecting group which can be seiectiveiy refnaved and is a ieaving group, 
40 {0061} The compound of fonrjuta Vi! is commenciafiy avatlabie. Pr^aratton of formulae Vlit and :X compounds, 
tnctuding the deffnition of and RSsufastltuents. as wei) as preferred reactams and conditions, itntess otherwise herein 
slated, sre the ssme as descnbad above and shown in Scheme i, supm. 

[0062| Compounds of farmuta !X ate then aryfated via Suzuki coupling ^ee, e.g., Suzuki. A. ., Pure aMAppt. Chem., 
6 {2):21 3-222 {I994)j. Using one Su/uki coupling option, a fofmuta fX compound is seSeetiveiy haiagenated al the 
*5 2-positior5, and then coupled with an arylboronic acid compound of fonmuia Xfa (Route A o! Scheme iV below). 

[0063| Preferabiy, however, an arytboronic ecid of fomiufa Xb Is formed from a compound of fonnufa !X, and then 
reacted with a hafc-arene of formute Xib Id give novet tntenmediates of formufa Ifc (Route B of Scheme fV below). Such 
novei intermediates are usefui for preparirtg phanTtacsuticaify ataive compoutJds of the present invention (totmuta tb 
compounds) via aacyfalton and deprotection. 

so 
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X' te (odo, bfomo, or fiuoro, in the order of preference, ortfifiate, 

[0064} The fitst step m RooJe A m Scheme tV is the 2-posit(o« todiiiaJiott ot brominatior] of a tomiuta iX compound 
using standaf d procedures. Gensratiy, a formuia )X compcuna is tedded witn d s!;gn< excess of n-butytlithitjm m m 
5 m an appropriele solvent and under an mert .itrTsosphott' ?och rff- nitfocjon followed by the drcpwise addition of a s ignt 
excess of the dsfrpd hatege'iaTinq agent tn an fcrrc r ^ n;= soivE'-t ^^''eferatly tie ^lalcger-attng egefit for (his st*3p ts 
todine. bui the use o? tsromms, N-fcrorriosuccinimicie is also psnriited 

[0065] Appropna'e so %'e";s if c ^ac r" ic" so ven: o x;i.!s o' sc v'ents such as. for exan^pie, diethyl ether, diox- 
ant, ssnd telMhydfotufdn r-Fi O'tieso tefa^'vd'o'^'-s'" i;?" a ^v an Hydrous THF « preferred 
»f [0066] The p»escM seiectfve. 2-posf!ion hajogenfi'icn reactitjn opiicnaiiy iS fLn at a iempefature from dboui w?" C 
to atJOiJt 85" C. 

[0067] t fie pfodi^ct cf the above reacKon, a nalo-atene of formuta Xa, is ther coupled with an aryiDoronic acta of 
formula Xfa, via startCEjrd Suzuki coupling procedures, to provide compounds of foiroufa Ite. Compounds of formula 
XIa, in which is H , Kaio, or -OR^ {R» is a hydroxy protecting group as defined, supra) are derived fronfi comnnerdaily 
IS avatiabte compdu n ds via procedures weil known to one of ordinary sKift in the art {see, e,g. , March J,; and Suzuki, A„ 
sfjpm}. 

[00683 ^3 present eoupiing reaction, a siight excess of a tormuia Xia conrtpound is rea<^ed with each equivafent 
of a formufs Xa compoursd in the presence of a pafiadtum catalyst and an appropiiate base irt an ifiert solvent such as 

toluene, 

[0063J Although various paiiadtufn catalysts drive Suzuki coupitng reactions, the csSatyst seiected osuaffy is reaction 
specific. Thos, Ihe use of letrakistriphenyiphosphine paBadiun in the present reaction is highly preferred. 
[0070} likewise ; varlo us bgscs may be used in the present coupling reaction . However, it is pr^erred to use an aikafi 
metai caftoonate, particuJariy 2N sodium cartionate. 

[0071J The temperature employed in this step should be sufficient to effect compfetiori ol the coupling reaction. 
^5 Typicaffy, heating the reaction mixture to reflux for a period from about 2 to about 4 hours is adequate and preferred. 
[0072} In Route B of St^me iV, a 2-positton aryfboronic of foriDLiia Xb is prepared using welt knowrt procedures. 
GeneraSy, a compound of formuia IX is treated with a slight excess of n-Putyl)tthtum in hsxaoes, In an apprc^riate 
soivent and under an inert atmosphere such as nitnagen, toiiowing by the dropwise addition of an appropdate triaikyi- 
borate. 

30 [0073} Appropriate soivents include an inert soivent or nrjixture of sotvents such as, fcf exampte, diethyl ether, diox- 
ane, and tetrahydrofuran fTHF). THF, particuiaily anhydrous THF. is preferred. 
[0074] The pralerred trialkyfborate used in the present reaction is triisopropyl borate. 

[0875] The product of this reaciion, a compound of formufs Xb, is then reacted with a aryi halide or ary! trifiate of 
fomiuia Xib, via standard Suzuki coupling procedures, to provide compounds of formuia i!c. The preferred reaction 
3s conditions tor the present reaction are as described for the reaction of compounds of formulas XIa and Xa, in Scheme 
tV, which also provide compounds of formuia ilc. 

[0076} The transfotmaiion of compounds of formuia itc to formufa fa compounds is carried out ea descrfced above 
for the conversion of formula ila compounds to compounds of formuia ia. 

[0077] Compounds of formutae tic and (Id are novel, and are useful for the prepatBtion of pharmaceuficatiy active 
40 compounds of the present invention, 

[007S1 Compounds of formulae X!i and tb also are novel, are useful for the methods herein described, and are 
encompassed by fonmula I as herein defined. 

[0079} Compounds of formula ! in which either R* or is -H and the other or substituent is -OH also are 
prepared from compounds of formuia t in whic* bolii R"* or are -OH. The dihydroxy cort^oundof fotrEtuta I is converted 

4S to a mixture of S~ and 4'- monotriffates, and the triflaie moiety is reduced to hydrogen [see, Saa, J.M., e| a!., J, Otg, 
Cftero., §6:991 (1990)]. Tfie tesuiling mixture of monohydroxy derivatives, either as the free base or phanmaceutically 
acceptable saf!, preferably the hydrochloride saiS, can then be separated by standard crystallization techoi<|ues. 
[0080] In genera!, a dihydroxy compound of fonDula 1 is treated with about 4 to about S equivatenls of an amine base, 
such as triethylart^ine, in a rton-reactlve soivent folfowed by the addition of 1 eqoivaient of trSiuorometfianesuSfonfc 

50 anhydride. A statistscat mixture of mono- arvd dl-triflates are produced and separated by standard cttromatogr^hic 
techniques. A preferred soivent forthie step is anhydrous tiichioromethane 

[0081] When run at 8 temperature range from about 0" C lo about 26* C, the present reaction is conpfeted within 
from about 1 to about 5 hours. 

£0082] The isolated mixture of mono-tfiflated compounds is then hydrogenated, in a non-reactive solvent, in the 
5£ presence of from about 3 to aboiit 6 equivalents of an amine base, preferably triettiyiarolne, and a hydrogenation 
calaiyst such as pafladium-on-carbon, witich is preferred. Preferred solvents for this reaction include ethyl acetate and 
ethaftot or, alternatively, a mixtare thereof. When this step of the present reaction is run tinder atKHil 2,8 X 10^ Pa {40 
psi) of hydrogen gas, at an*!ent tenrtperature, the reaction time is from about 2 hours to about 5 hours. 
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{0083] The resuKing mixture of monohydroxy c!efivatK?es of fomiLita i have different soiubiJities in ethy) acetate and 
the 6-hydroxy-4'-hydro9en derivatives can foe partisliy separatsd from the 6-hycirogen-4''hy*o)(y derivatives by selec- 
tive crystalitzation. Further separation^ which provides pure mortohydroxy compounds o!" formufa \. can be actneved 
by conversion of the enriched mixtures to iiie hydrochioride saits foliowed tjy crystatiizatlon from ethys acel ate-e; fianol 
3 A more dttect mstf»od lor the preparation of compounds of formuta i m which eaher or is H and the 

otfisr Ft^ or substitoem is -OH, as we!! as an atternative method tot the preparation of compounds of tom^jta t in 
which etther W or is -H and the other R' or substituent is -©-{CfC^ atsqrl) uses a compound of the (ojTriiiia 



If 




so wherein 

R3 and n are defined atJove; 

is -OH or -0-(C,-C^ alkyl); and 
R2=i3 •OHor-0-{Ci-C^aikyl): 

ss 

providing when R^^ is -OH, R2« is -0-(C,-C4 aikyt), and wnen R'"^ is -0-(CrC4 aitcyf) is -OH, 
[00855 ^i^'s process, the hydroxy moiety of such a oonnpounct is converted to a trifiaie derivative by trieatment with 
triflucromethane suSfonic anhydride. The triflate moiety is therj reduced under standard conditions, preferably by cat- 
alytic hydrogenatton, The hydroxy protecting moiety is then removed via standard procedures, as in those herein tie- 

30 scrtoed, providing compounds of formuta I in which either Rl or is -H and the other Ri or fiS substituent is -OH. 
[OO^I Another aHernative, and preferred, method forthe preparation of compounds of the present invention is shown 
in Scheme V. to the present process, the sulfur atom of a fonnula fV compound {intra) is oxidized to form a suifoxide 
(formufa XIV}. which is then reacted with a nucieophilic group to introduce the oxygen or sulphur atom ltni<er of formula 
1 and fo»miifa tt compounds. The euffowde moiety of fomiula XVf compounds is then reduced to provide certain com- 

3S pourtds of the present invention. 
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3S wherein each vanabte sias tts previously deftneo meanmg. 

{0087| In •t\0 hr$l step ol this process, 8 compounc o' 'o-ru-a IV s st>tec -ively o)iidi?eci to me sufoxtde A num&er 
of Known methods are available for the process ste^i fsee e q.. Made-. ^ V \ "-Jhearon, 4g (20); 54S9-5496 
frost 8 v., eta! Tetrahetifon Letters 22 f J ^?37 'S'^O >M.r/,c/ J et a . Synthetic Cgmmtini- 

rAi'ons, 11 Qg) 1055-1030(1981) K'aTte-, J8 e;_i 34 ^ c m C j_c '^yjoa^jum Wiiitamsburg, VA , June 

40 r 15 ISSb] Hovsrsver ma-tyoxtdsms provfetc only pooj co"vc'£,oi 10 tnc desired proauct as weii as Sign Scant over 
cx di-Hooluli^6Stji}oie Theatasen* novel proci:*Si> however <ro'iveftsfl!«rrrJri'Vcompoi)nd'Of-fctJtfoxideof formtJla 
X V m high ytela with iitiie or no formdtior of Si^ 'ones This process molves the reaction oJ a forrrti a V conpovind 
viith rfbout 1 '0 about 1 5 ecutvater^'s o* hy&ogm perox'de f) ^ Tixiurp of .stio^^* ?0% io abou! SC/o trsfljoroscetfc actd 
in methvlene chiorfcJe ~he reacticn s r^n -it a te-iperature from abou) 1 0° C to about 50° C and jsustiy required from 

4-^ sDou! 1 to about 2 hours to mr^ to compfetion, 

[0086] "^ext the 3-posit on ietjving grcjp {R''! is dispfaced by the aest'ea n jcleophilic derivative o' fcnrr jla XV SttCh 
nucteophtftc derivattves are prepareo vta standard mcihods. 

[008^] in tn,<= s'pp n* the pioceys tf e actdic pioton of the nucteopfs-ftc gioup it. it'tncvwd by treatment w(ih a oase 
oreteraPiy a shght excess oi soQiurr^ tiydnde ot potassium tera>utoxicie, m a polar aptotic solvent, preferably DMF or 
SQ tetrahydf of uran. Other bases that can be empioyed tnclude potassium carbonate and cesium carbonate, Addrtioriaily, 
other solvents such as dioxsne or dtmethyteuffoxide can be cmptoyeci. The deprotonauon is usuatty run at a temperature 
oetween about 0* C and about 30* C, and usuaify requires about 30 nmnutes tor completion, A compound of fonnula 
X!V 'b thun addtid to the so ufion of tt>e nuc!oop>-.iic The diaptacement reaction is tun at a tontperatjie betweer^ 0" C 
gno pbcut 5C* C firo 1$ tj-s^i^s y fui !n ^boi't 1 'o about ? hours Theproouct s -sofated by standard procedures 
t^'OSO] Whci A bonryl naicty fs k-sed es a hydroxy proiodtng g-oup ttydroqenolysis of ine sulfoxide tnoicty Also 
provide removEsi of the benzyl protecting group slimiratiog tne rec}uHe*rtertt for selectively removing such a group at 
a later stage m tne process. 

[0091] In the next step of the present process, novel sulfoxides of fomiulae XVi a, b, c, and d (collectively formuia 
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XVi) are reduced to a benzothiophene compound of formuiae tig Ic, lie, ami id, fespectively. Prior to the present 
reducrion procsss, compounds of formuiae fig and Me can first be atkytetetJ as herem ttesctibed. Reduction of the 
suifoxfde Gcmpoiiods can be aoeomptished by using one of a multifude of methods known in She art inctudtng, for 
example, hydride rsducttoo {itthtum aitiminunn hydride), catajyttc hydrogsnation, iransfer hydrogenalysis md irimeth- 

5 yisify! iodide (T^3S~t). tn this reduction, the choice of reagent is dependent upon the compaSibity of other (urtctfonalities 
IP me molecule. For the compounds described tn the present invention, lithium aluminum hydnde (UAtH4) and transfer 
hycifogepoiysis (psifiadiom biscf</ammoniom formate) are the preferred reagents. For UAJH^ reduction, appropriats 
s;!5iv«riis such as. !of sxfimpfe. diothyl e*ef, dioxane, amJtetratiydrofufan (THF), Of these, THF, partlcufaDy anhydrous 
THF fs preferred. For trarjs^er hydfogenolysis, afcohol sotverts, parttcutarty ethanot, is prefefrsd. The reaction is run 

fo at a semperaiure from about 0* C to about 60* C, and requires from aboiit 0.5 fiours to afooiit 2 hours for comptetion. 
[0092] When desired, ihe hydraxy protecting group or groups of the products of the process shown in Scheme V 
cm be removed, and a satt of the product of any step of tfie process. Accordingly, the present invention provides a 
process for preparing compounds of the fomiula 



so 




Ri« is -H or -OR^» in which is -H or a hydroxy protecting groiip; 
R2» is -H, haio, or -OB** In which R6» .h or a hydroxy protecting group; 

is 1-prpertdinyt, 1 -pyfreiidino, methyM-pyrroHdlnyl, dimettiyl-l-pyrroiidino, 4-mospholino, dimethylamino, di- 
ethylamino, diisopropyiamino, or l-hexametfiylene^ino; 
ft is 2 or 3; and 
Z is -0~ or ~S-; 

or a pharmaceuticaiiy acceptable satt thereof, comprtsing 

a) oxidizing the suffur atom of a fonmuia iV conspourjd 



4S 




IV 



wherein 

Ri* arid B2k are as previousfy d^ined; and 
is a leaving group; 

56 

b) reacting the product of step a), a compound of formula XtV 
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XIV 



with a nucleophfiic group of the formufa 




wherein Ri^ is -OH or -SH; 

c) reducing the product of siep b), a compound of formula XVI 




O 

XVI 

to provide a compoonci of theformufa 




d) optionatty removing the R^* and/or hydtoicy proteciing groups, when preserit , of the product of step c); and 
e} opiiOfially formtng a salt of the product of step c) or step d). 

[Q093{ This novel process aiso provides novel compourds of formutae XIV, srjcJ XVi a, b, c, and d, each of which is 

ar- mtermediate useful tor preparing the pharmaceoticatly active compounds of the present invention. 

[00^1 Compoufjds of fomuias t in which Z is S are aiso prepared using the process described below in Scheme Vi 
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in which a compound of fotrmila iVa is metallateci. The restjfiing prorfuct. 8 compound of formula XVff is reacted with 
a 4.(protect8d hvtifsxy)phenyi disuifids of formuta XVifi, and the phenof protecting group of a formula lie compeond 
is removed to provide compounds of formuta llf. One wiil note that, in using (his process, R2 cannot be M\o because 
of chemica! lirrHiations. 
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rs wherein 

Ria te -H or and P^ i&a hydroxy protecting group; 
R2a -H, or -OR* and is a hydfxJxy protecting group; 
R6 is 8 hydroxy protecting group which can be seisclivefy removed; 

jg a leai^ng group; and 
U is a msta! ion. 

[0095} tn tne first two steps of Scheme Vf, a JorjTjuia tVa compounc! is nTetatteied via weff known procedures. Most 
commonfy, and preferabfy, a fomioia iVa compound is treated with a slight eiccess of n-butyllithiwn in hexanes in m 
ss appropriate solvent, f off owed by the dropwise addition of a soiution of a dtsutfide compound of fomioia XVfli in an 
appropriate £0)veni, 

[OOdSJ Both of these reaction steps are run under an inert atmosptiere such as nitrogen, while appropnate solvents 
for both steps incluefe one or mors Inert solvents such as dietftyl ether, dioxane, and THF. Of these, THF, particuiariy 
the anhydrous fonr: thereof, is preferred, !n addition, ^e present reaction steps are ran at a temperature frorri about ~ 
30 78" C to about 85" C. 

I0097J In Ihe fifst step of the present reaction, a metallated compound of formula XVlt is provided The 4-(pro)ected- 
liy(Jro)!y)phenyi disulfide (a formula XVttf compound) which is reacted with siich a fofmufa XV!I compound to give a 
-compound of formula Ite, is prepared tiy protecting tne hycroxy group ot commerciatiy avattabie 4-hydroxyphenyisuifjd8 
with an appropriate pjoEecttrig graop via pfocedures known in the art. A preferred protectinggf oup is nietboxymethyi, 
55 providing snd , if eitt-ier or Ootf^ are present, is a hydroxy protecting group other than methoxymethyl tt is imperative 
that the hydroxy protecting group is a moiety different than those fom^ed oy R~ and R** hydroxy protecting groups, 
when present; so that the group can seiectiveiy be removed, via standard procedures, to provide compounds of 
formufa iif, 

[0098] To effect deprotection by removal of the Pfi protecting group, a formuta iie compound in a protic solvent or 
*o mixture of sotvents is reacted in an acid media containing at ieasl one equivaienf of acid, prefer^ly methanesoffonic 

acid, and heating from about £5° to about 110* C. Typically tfie reaction time is from about 6 to about 24 heuts, but 

the progress of the reaction may iae monrtored via standard ctvromatographic techniques. 

[ftOSf] Appropriafe solvents for {f>8 presenl reaction Include, for exampie, water and mefhanoi. 

[01 00] Compounds of tomiu ise ! te and ilf are novei, sre usef uf for preparing pharmaceoticaity active compounds of 
■($ formuia i and are herein erscompassed within the above depiction of tomtuta ti. 

[01 01 J Compounds of formuia id 
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R3-{CH2)n 




Id 



wherein 



R* i« -H or -OH; 
is -H or -OH; and 

R3 and n. are as defined above, are prepared by using the above-ciescribeti procedures related to the process 
steps shown in Schemes t! and IV. Such compounds of formula id also are nove!. are useful for the methods of 
the present inventior^, and are herein encompassed within the above depiction of fomiuia 1. 

fOloaj Compounds of formuia i, in which R< and R2 are different hydroxy protecting groups or either Ft^ and a 
hydroxy protectmg group and the other is hydroxy are selectively prepared by ustng a modified 2-8rylbenxothiophene 
starting material of formuia iil above, providing that hydroxy protecting groups desigristed R'' ar.d R* are sufiicientiy 
different so that one protecting group is removed while the other group fernains, S(ic^f a-aryibenzothiophenes are 
prepared via procedures weii known in the art. 

[01031 Particuiariy useful for the preparation of formula i compounds in which and are differen! protecting 
groups is Suztihicoupfittg as tfescrfbsd above in Scheme IV, However, 6-<pnjtected hydroxy) benzothiophsne-S-boronic 
acid is reacted with a formula Xib compound above in which is -OR* and does not equa! This reaction 
allows preparation of compounds of the present invenlion in which ff and are different hydroxy protecting groups 
so that one protectins group may sefscttveiy be removed and the other remains as a moiety of the final product. Pref- 
erably, the protecting group, especiaSy benzyl or iaopropyt ts mmoved to form a hydroxy moie^ whiie the R* 
protecting gmup, particutarly methy), remains. 

t0iei4j| Suzuki coopltng aiso is accomplished by using the above-described procedures but replacing a formula Xtb 
compound with a compound of formula X!X 



is CfCe aikyi suifonate, preferabiy metnansuifonate or C4-C8 aryt suifisnaie; at»d 

R^<* is 8 leaving group, prelerabty bromo or trifiate. 

(01 OSj In ihis process, a s-(proioct!ng hydroxy) i5enzothiophens-2-boronio acid as described ^30ve is reacted with 
a compound of formula XiX to provide a compound of formtila XX, which is reacted with boron Wbromide in methyiene 
chloride to provide a monohydroxy compound which is subsequentty converted to, for example, a benzy! moiety by 
standard procedures (fomriuia XX i). The 4'-su!f onate ester is then seiectlvety removed by basic hydrolysis or, preferably, 
by treatment with LiAtH4, in an appropnate aprotic solvent such as, far exampie, THF. This reaction provides a com- 
pound of fomiuta XXtt which is finaiiy, for example, methylated at the 4'-position via standard procedure (foimuia i!la). 




XIX 



wherein 
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0* course, one skiHed in ihe art wti! fecogn«e that various processescart be utiiijed io provide foortuia )!)a compounds 
in which tttc hydroxy protecting groups ere otherthan shewn in Scheme Vi! btsiow, but which can be seiectiveiy removed 
to provide monohydroxy compounds of formuta f of fhe present mventton. 



10 



so 



ss 
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iria 



Compounds of ilia are then subjecleci to the various processes herein desoribod to provtcte compoynds of formuia ! 
and li of the present invsniion. 

[01063 Other preferred compounds of formula i are prepared by reptacinp &- and/or 4' -position hydroxy moieties, 
when present, with a nioiety of the Sormuia -O-CO-^CvCealltyl): or .O-SOg CCs-Cs aikyi} via well itnown procedures. 

i» See, e.g., U.S. Pat. No. 4,358,583. 

[0107J Fof exan^ie, when an -O-COfCfCg alM) Sfwp is desired, a mono- or dihydrojcy compound of fcrmuia I is 
reacted with an agent such as acy! chloride, bromide, cyanide, or azide. or with m apprc^riate anhydride or mixed 
ar^ydride. The reactions are convenientiy carried out in a basic sofvent such as pyridine, lutidine, quinoiine or isoqui- 
noiine. or in & tertiary amine solvent such as friethyiamine, tributyiamine, methylpiperidirie, and tfie iike. The reaction 

ss atso may be carried out in an inert solvent such as ethyl acetsts, dimethyifoiTnamide. dimetiiylstJifoxIde, dioxarte, 
dimethoxyethane, acetonitrtie, acetone, methyf ethyl ketone, and the like, to whfch at (e^t one equivaler^t of an acid 
scavenger {except as noted below), such as a tertiary amine, has been added. If deeired, acyfation cateiysts such as 
4-dimsthyteminopyrid&ie or 4-pyrro»dinopyrid)ne may be used. S^. e.g., Hasiatr,, at ai., T^rahedron, 36:2408-2433 
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(1980). 



[0108] The pressp.j reactions are carried out at moderate temperatures^ m the range from about -25* C to about 100" 
C, f requer^fiy uncer sm inert atmosphere such as niirogen gas. However ambtent tempenature « usually adequate for 
IhersaeSiooterun. 

[0109J Acyiation of a 6-position ar.tSJoT 4'-position hydroxy group aSso may be petf ormed by acid-catafyzed reactions 
of the appropriate cartjoscyiic acids in inert organic solvents. Acid cataiysts such as suifuric acid, polyphosphoric acid, 
meJhanesiitfonic acid, and the like are used. 

[01 1 0] The atorementjoried R' and/or groups of formula i oompoor^ds afso rnay be provided by forminct an active 
cstef of the appropriaSe acid, such as the esters formed by such known reagents such as dicyciohexyicarbodiimide, 
scyitmidazoles, nisrcprtenofs, pentachloropher^oi. N-fTydfoxysucciDiiT.ide, and l-hycfroxybenzotriazoie. See, e.g., Buis. 
Chem,Soc.,Japan , 31'"'^^^ C^S^S), and Cherry. Ber , 788 and 2024 (1970). 




(01111 Eaci^ of the above techriiques which provide -0-CO'(Ci-Cg affvyi) moieties are carried ouf ivt sofvents as 
discussed above. Those techniques which do not produce m acid product in the course of the reaction, of course, do 
not cati for the use of an add scavengef in the reaction trifxture, 

101 1 2} When a fomwia t compound is desired in which the 6- anti'br 4'-position hydroxy group of a f ormuia i compotJ nd 
is converted to a group of the tormufa -0-SOa-(Ca-C^ a»tyl), the mono- of drhydroxy comi5ound is reacted with, for 
example, a surfons: anhydride or a derivative of the appropriate sutfonic acid such as a sutfonyl chloride, bromide, or 
sulforsyl amrrionium salt, as taught by King and Monoir, J. Am. Chem. Scc , 97:2586-2567 (1875). The dihydroxy com- 
pound a!so carl be reacied with the appropriate saitonic anhydride or mixed suSonic anhydrides. Such reactions are 
carried out under conditions such ss were explained abcve in the discussion of reaction wifh acid halides and the iike. 
[0113] Aithougti the free-base form oi fonrmta ! compounds can be used sn the methods of the present invention , it 
is p.f^eferred to prepare and use a pharmaceuticsliy acceptabis? salt fomi Thus, the compounds used in the methods 
of ihis invention prirjiariiy fonn pharrr-iaceuticBiiy acceptable acid sddstiors satts with a wide variety of organic and Inor- 
ganic acids, and inciude the physiofogicaily acceptable salis which are offen used in phanTiaceuticai chemistry. Such 
salts are also pari of Shis invention. T^tcal inorganic acids used to form such safis include i>ydrcich!oric, hydrobfomfc, 
hydroiodic, nitric, sutfuric, phosphoric, hypophosphoric, and the like. Salts derived from organic acids, such as aliphatic 
mono and dicarboxy^ic adds, phenyl substituted alkanoic acids, hydroxyalkanoicand hydroxyafkandiolc acids, aromatic 
acids, afiphatjc and aromatic sulfonic acids, may also be used. Such pharmaceuticalty acceptable salts thus include 
acetate, phenyiacetate, trtftuoroacetatB;, acrylate, ascort)ate, benzoate. chiorobenzoate, dinttrobenzoate, hydrnxj^en- 
xoate, methoxybenzoate, methylfaenzoate, o-acefoxyben^oate, naphttiaiene-a-taenzoate, bromide, iaobutyrate, phe- 
nylbutyrate, b-hydroxybutyrate. butyne-1 ,4-cfloate, hexyne-l ,4-dioate, caprate, capryiate, chloride, cinnamate, citrate, 
formate, fumarale, gfyootfate, hepsanoale, hippurate, lactate, malate, rmleate, hydroxymaieate, maionat©, mandelate, 
mssyiate, nicofirtate, isonicotinate, nitrate, oxatate, phthaiate, terepfithaiate, phosphate, monohydrogenphosphate, 
dihydrogenphOvSphale, meiaphosphate, pyrophosphate, propioiate, propionate, phenyipropionata, salicylate, sebs- 
cate, succinate, suberate, sulfate, bisulfate, pyrosulfate, sulfite, bisulfite, soJJonate, benzenesulfonate, p-bromq>he- 
nylsulfonate, chforobenzenesuifonate, ethanesulfenate, 2'hydroxye{hane5utfonate, methanesuifonafe, naphthaiene- 
1-suifonate, naphthalene-g-stjlfcnate, p-toiuenesuffonate, xyienesoltonate, tartarate, and the like. Preferred salts are 
the hydrochkjrtde and exafate salts. 

f011 4J The pbamraceutically acceptabie add addition salts are typteatfy fonned by reaciirig a compourvd of formula 
\ with an equimolar or excess amount of actd The readants are generally combined in a mutual solvent such as diettiyf 
ether or ethyi acetate. The salt rtormaliy precipitates out of solution within about one hourto 1 0 days arid can be isolated 
by fiftratlon or the solvent can be stripped off by convemionat means. 

[011 S] The phsimaceuticaffy acceptable salts generally have enhanced solubility diaracterlsttcs compared to the 
compound from which they are derived, ar»d thus are often more amenable to fotmitlatfon as ficjuids or wtulsiens, 
[01 1 6} Representative preferred compounds of the present invention Include the fottowing: 




Group I; 



toil?} 



[6-methoxy-2-(4-methoxyphenyl)-3-bromoiben2o(blth(Ophene-(S-oxide} 



f8-teopropoxy-2-{4-methexyphenyt)-3"brcmoibenzo[b|th)ophene~(S-oxlde) 



[6-methoxy-g-(4-t6op«>poxyph8nyl)-3-brotne3benzo[b}thtephene-{S-oxide) 



t2-(4-nfiethoxyphenyl)-S-brom!>3benzo[t>3thfopheRe'{S-oxfde) 
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{6-methoxy-3-H-[2-n-pipersd(f!yOMhoxyjphenoxy}-2-{4-meiho>(ypheriy 

[3-[442-(1 -piperidinyi) ethoxy!phenoKy]-2-{4-methoKypher,y})j benzofb 

[6-beRzyfoxy-2-(4-methoxypheRyS>-3-bromo3betizeMhiophene-{S-oxfde) 

(6-isopropoxy-2-|4-methoi(yp{veny!)-3-t5romo]ber»zofbHh!<>pi^ene"(S-oxf<je!) 

[6-me{hoxy-2-{4-b«nzytoxyph8nyl)-3-bromo3befizoIb3thiopl>erte-'(S-oxid&) 

[6-methoxy-2-(4isopfDpDKyphsnyl)'3-broRojben?o[b}tniopher»e-(S-oxfde) 

[6-ben2ytoxy-344-[2-{1'fiiperidinyOethoxyjp^en0«y)-5'-{4<nethoxyphenyf)}ben2O[b]thfOph 

f6%opropQxy-344-f2.(1-piperidiny!)ethoxy]ph8noxy]-2-(4-fflethoxypbeny())b6nzo{b3{hiophsn6-^^ 

i6-methDxy-3-[4-!.2-i1-piperictinyi)ethojsy]phenoxyj-2-(4*Bn?ylo!(yphenyr)]ben?o[i5]thtophe^^^ 

[6"n^thQxy-3-i4'[2-(l-p)p©ridtftyt)eihoxylph8noxy|-2-(4-isopTOpaxyphenyl)jt«nz 

je-memoxy-2-(4-methoxyphenyf)-3-(4-methoxym8thy!eneoxy} ttitophenoxyjbeti/o [bj thiophene 

[6-methoxy-2-{4-memoxypheni^)-3-{4-hycJroxy)thfophetM>xy1faeni£oCb)lhioptien8 

Group It: 

[0118] 

t3-i;4-:[S-(; 1 .pfper!d)nyt)ethoxy5ph©noxyl-2-(4-hydroxyphertyl)J befi/o(b}thiophene 

3-i4-f2-(1-pip«ridirvyf) e»ioxy]pheoo3(y]-2-(4-hydroxyptieny!)l berKO[b)lhiophene hydrocfifortcie 

\HH^~{ •pyraitiJfny!)sthoxyJphsnoxy]-2-{4.hydmxypheoyl)] bsnzo[b]thiepheo© 

l3-H-f2-{'-f'ex8methy!eneimmo}ethoxy^h8noxyh2-(4.hydroxyphenyJ)lbenxo[b|tW^^^ 

[3-i4 [2-(i N,N-dicthyiatTiino)6lhoxyJphenoxy]-2-{4-hydroxyphcnyl)iben7o[b]thi^ 

S-(4-(2-('! -pipef idmyi)ethoxy]phsn03<y]-S-{4-n(i8trtoxypHeoy!)} benzofblthiophene hydrochtorWe 

{3-{9-{2-(1 -p(peridfnyt)ethoxyJphenoxy]-2-ipti8ny!)3ben2e [bithtophene nydroctiiofide 

{3-f4-f2■(^pip@r^dinyf)etnoxyJpttenoxy^^-(4-flucrophenyO]f»e^^<^£bithfoph 

{6-methoxy-2-{4-melh«5xyprieoyi)-3-(4-ben2y!exy)phe«<>xyJ-ben2o{bjthiophene 

[6-fSoprDpoxy-2-{4-rtmtftoxyphenyt)-3-(4-ben2y!oxy)ph8noxy|-benzo{b]thSopne^^ 

{6-rn0thoxy-2-{4-isopropox5^h8nyf)-^-(4^8nzy!oxy)p(isnoxyj-benz4^^ 

{6-m«thoxy-3-(4-{2-(1-pipcrfd}ny!}ettioxy3^!f?8noxy]-2-{4-methoxypheny01^^ 

i6-me^hoxy■3■^4-|g-(^p(peodmyl)ethoxy3-phenoxy]-^-{4-metnoxypft8ny^)jbsnzo(b3{h(opb^ hydrochtoride 
|6-me^hoxy-3-i4-^^-(1-pyroiodiny!)ethoxvJphenoxy^2~(4'me£hoxyphe^!ylSi&en^^^ 

(6-methQxy-3-{4-[2-(1-h€xamethy!ene(iTiino)e»ioxy]phenoxyj~2-{4'methoxypbenyl)^ hydfochlo- 
fide 
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(5-metho)(y-3-f 4-[e-{l ,^^•diethyiamtno)fimoxyjphe^oxy^g-^^^ 

[6methoxy-3-{4-[2-(morphoimo)ethoxy]phenexyJ-2-(4-methoxypheny!)}benz^^^ 

|6-meiho-:<y<V[4-[3.tpfperid(rto)prap<5xy]ph8noxyJ-2-{4'metboxypheny!^^^^ 

[6-methoxy'3-[4i3.{^N.N-diethylam^no}propoxyjpheno)^y^2-{4-memoxyph8^^^ f-.«dfochi<j- 
ride 

[64^ydro!<y-344-^l^-^^plpead(ny^)ethoxyj-phenoxy|-2-(4-hvdroxyp^)e^yl)libe^tZo|b}m) 
[6-hydroxy-3-[4-|2<i-piperidjoyi)ethoxy3phenoxy]-2-(4-hydrGxyph6^ 

(6-hydroxy-3H4-fa-(1-p(pe™iinyf)elhoxy]ph8noxyVa-(4>hydroxyphenyi)^^^ hydfochtodde 

18-hydfoxy-3-{4-[2-<1-pyrolid(nyt}eihoxy]phenoxyj-2-{4-hycJrox5^henyOj^^^ 

t6-hy*03<y-3-{4-[^(1-hexamethytenefmino)ethoxy3phenoxyj-2-{4-bydTO^ 

f6-hydroxy-3 (4ia {i N,N-dtethyfarntno)ethoxyjphenoxyj-2-(4-hydTOxypheriy!}}38ft2^^^^ 

[6.bydroxy-344-[2-(sTiorpholmo)sthoxyJphenoxy}-2-{4-hy«rai{yph8ny!)J»n^^ 

i6-hy*oxy-3-f4-£3-{1-N,N.<fiethytart5ino)propoxyJph6noxyh2-{4-hydrox5pheny 

[6'hydroxy.3-[4-[g-(1.N.N-diisopropyfamtno)-ethoxy}ph8noxy]-2-(4~hy*oxypheny!)^^^ hydro- 
chtorttte 

E6"hydraxy-3-{4-[3-{piperid)no}prapoxy}phenoxy]-2-{4-hydroxyphenyi)3ben2o^^^ 

^6-m6thoxy.344^[2.(1"Pip8r!d^ny!)8moxy)phenoxy^2-{4-m«tloxyphefty^}3ben^^^^ 

f6-ben^yioxy-3H4-(2-(1-pips^idtnyl)ethoxy]ph«Roxy^2-(4-methoxypheny!)]ben^o[blth!ophene 

l6-D6n2y!Dxy.3-{4-{2-0-pyrroHdinyOethoxy]phenoxyh2.{4-methoxyphenyl)lb«n2o^^^^ 

[6-benzyiaxy.3-[4-f2-{l.hexamethyflmino)ethoxy]pheRoxy]-2-(4-nTOlhoxyphe^^ 

J5*benzyioxy>3.[4.[2-{1-N,N-dimethyfamino)ethoxy}phenoxyl-2.{4-methoxyphen^^^ 

[6-benzytoxy-3-f4.{S.{^mofpho!ino}e!hoxv]phenoxy^2-(4-memoxyphenytHbe^^^^ 

l6-isopropoxyoxy-3i4.f2-{1-piperidtnyl)ethoxyJphenc>xyl-2-(4-me£hoxyphenyi)]benzo{^ 

f6-is<HJropoxy-3W2-^1-pyTO!idinyOemoxyJph8noxyj-2.H-me!>iOxyph&nyi)P3eraof^^^ 

r6-isopfopoxy.3-f442-{1-hexameiftyltmioo)«toxyjph8noxy|-2-{4-n^ 

t6-isopropoxy-3■^4-(2-^-N.N•dimethy!am)oo)ethoxylptenoxy^^-j4-methoxypheny!)j^ 

C6-teopropoxy-3-t442.{1-mofpho!ir«j)ethoxy)phenoxy3-2-(4-mc{hoxypheny!^ 

f6-hydroxv-3-[4-i2-(1-pipeftdiriy!)emoxy]phenoxy]-2-(4-rTiethoxypheny!)}ben2o[fa]»iioph9ne 

{6-hydroxy-3-[4-[2.{1-pyrroi(diny))e*oxy]phenexy}-2-{4-meth 

(8-hydroxy-344H(^(1.hexam6thyHmtno)€Jhoxyjpheno3^]-2-{4-methta^ 



26 



{64iydroxy-S-(4-[2-(1 -N , N-dirnethy!amino)8thoxyjpbenc>xy^^ 

[S-hydroxy-3-[4i2-{1-morphofmo)8lhoxy3phenoxy|-2-<4-methoxyph8ny!)}benzo[b]^^^ 

[8 hydroxy-3-[4-[2-{1 -pipertdfnyi)emo3^]phfiooxy]-2-i4-meth^^ 

iS-hydroxy-5"(4.J2^-(1.pyrTONd!nyt)rjhoxy]phefioxyj-2-<4HTi6{hoxyphenyt)]ben2o{bp 

l8-hydroxy-3-{4-[2-(Vhe)(amethy!tm(no)eihoxyiph8noxy|-2M4-methoxyphenyi)JbeTOotblt^ 

[6-hydroxy-3-[4.(2-0 N-<3jmet*iy!amino)et hoxyjphen axyj-2-{4-methoxyphenyt)j3enzoJt>j»iophe!ie hydroctilo- 
rkJ» 

[6-hydroxy-344-{2-C1-morphotino)ethoxy]phenoxy]-2-^4-metftoxyphenyl}lbenzo!;b)thioph8^ 

[6-rmthoxy-S-H-f2i1-piperitiinyt)ethOKy3phenoxyj-2-{44}8n2yloxypheny!)j^^^ 

[6-methoxy-3-[4-!.2-(i-pyrfoHdiny))6thoxylphenoxy]-2-(4.b8n2y!oxypftenyt)^ers2o|^^ 

[S-melhoxy-3-i4-[2-{1-hexamethyteneinirio)ethoxyjphCTOxy]-2-(4-bsn2ytoxypheny^^ 

{S-methoxy-3-f4-{2-{VN,N-dfmethi^«mmo)sthoxy]phenoxy^2-(4-ben2yfoxyphe^^ 

[S"melhoxy-3-i4-(2-(1-mon3fio>Methoxyjpheno)£y3-2-{4-b8n?yloxyphsny?}¥»nzo^^^ 

fS-methoxy-3-(4-lS-(Vptp8ndfny!)e{hoxy)prienoxy)'a-(4-!S<^ropoxyph«SRyO}b^^ 

!:S-methoxy-3-i4-(2-(1-pyrfo«dtnyl)emoxy)phenoxvj-2-(4-tecpropQxyph«nyl)]befi2ofb|th 

{6-rnetboxy-3-H-{2-{1-f^exari!Wthyfen8!mtno)eth6xylphenoxyj-2-(4-teopr£3po^ 

[6-methoxy-3-[4-[2-{1-N,N-dtmethy!amino)ethoxy]phsnoxyj-2-<4-)sopfopoxypn^^ 

[6-methoxy-3-|4-[2-{rmotphoBno)ethoxy]phenoxy^2-<4"(sDpropoxyph&ryi)|&enzo[b|mioph6n 

[6-methoxy-344-{2-(1-p»per(difiyOethoxyJphenoxyj-2-{4-t)ydroxyphsnyl)i^^^ 

[6-r(»th<ixy-3-(442-{1-pyrroSdtnyl)ethoxylph6f)axy]-2-{4-hydroxyph6nyOj&enzot^^^^ 

E6-methoxy-3-f4-[2-{1-hexamsthyleneirn)no>cihexy)phefie>xy]-2-{4-ftydro^ 

[6-nTe1hcxy-3-{4-[2-{1-N.N-dimethy!amino)ethcxyjphenoxyi-2-i4-hydroxypheny))j30n2 

[5-melhoxy-3-[4-f2.(1-morpholiRO)e1bpxyjphenoxy3-2-(4-hydroxyphenvi)iban2o[blJftro 

|S-methoxy-3-H-{2-(1i>tp«riciinyi)8thoxy3phenoxyj-2-(4-hydro)cyphen^^ 

{S-methoxy-3-[4-[2-(1-pyrfottdlni^)ethoxyjpheno)cy]-2-(4-hydroxyphenyt^^^^ 

[S-methoxy-^-[4-E2-(1-hexamethyteneiminc>ethoxy3phefJOxy3-2-<4-hydr<»>cyp^^^ hydro- 
chlortde 

[S-methoxy-344-[2-(1-N,N-dimethyiammo)ethoxyJphenoxy^2-(4-hydmxypneny^ hydroctsto- 
ride 

[6-methoxy-3-f4-f2-(lHfT)orphoBno)ethoxyiphenoxy}-2-(4-hydroxyphenyOibenzo{bj^ hydrochioride 
{8-b»n2oy5oxy-3-f4-[2-(1-pipeftdfnyi)emoxylpheflc«y|-2-{4-benzoytoxyph 
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{6-etfiyisuifoByfexy-3-[4-[a-(1.pipefjdfny()ethexyVphenoxyJ-2-(4-ethyisoffonytoxj^h^^ thiopnene hy- 

dfochtoode 

(6-hydroxy-3-(4-{2-{l-piperfdtnyOethoxyl-phenoscyJ-2-(4-emy!sijfeny!oxyph 

[6-ethy!suBof»yioxy-3-[4-[2-(1-piperidtnyi}e1hoxy]-phenoxy'-2-(4-hydroxyprt8ny!5}bw 

{e-methoxy-3-[4.[2il-pip8r(dinyOethoxyJ-phenoxyj-a.{4-tnflouromelha^ 

3-{442-(l-pipertdinyO€ihoxy}phenoxy]-2-{4-oenzoyioxyphenyi)lbenzo|iJ|thiop hydrochloride 

3-t4-[2-{Vpiperidioy!)ethoxyipfs8noxyj-2-(4-pivatoy(oxypheny{)i&enEO[^^ 

3-|4-[2-n-pipefidiny?)etftoxy]ph*ne)(y]-2-(4-butyisu!fony}-o)(ypheny()Jbenzotb^^ 

[6-methoxy-3-[4-{S•(1-pipefid!ny!}ethoxyjfch^ophenoxy^2-^4-fnet 

|e~nethoxy-3-[4-|2-{1-pyrfotidiny!}elhoxyPiophenoxy]-2-{4'm^hoxyphenyi)^enzcp3]thi&^ 

[6-methoxy-3-[4-{2-(1-h€xamethyter>etf«tno)e*oxy]thiopbenoxyl-2-{4-meth(>xypheRy!)|ben2^^ 

{6-methoxy-3-[4-{2-{1-N,N-dtm8thy!amino}ethoxy|thiophenoxy]-2-<4*methoxvphenyO]b^^ 

[6-rT»thoxy'3-(442-(1-morphotino)e*oxy]th!ophenoxy]-2-(4.methoxyph8nyl)^ 

[e-benzyloxy-3 [4 f2■{^piperidiny!)ethoxy]^hiophenoxy]--^'(4•me5hoxyphenyO|b«n^^^^b^^^^^ 

te-beni7bxy-3-t4-(2-(l-pyrrotidiny!)ethoxy)miopheno)ty}-2-(4-methox5ast»nyf}]bfiW 

[6-beftzylo)(y-3-H-f2-(1-h8xamethvienemino>e{lioxy3thiophetioxy)-2-(4-matboxy^ 

I;6-b8n^yloxy■^-H-l2-(1-^i,N-dime^hy!am)^^o)8thoxy}thiophe^oxy^2-(4^tnei^10xyp 

t6-ben2ytoxy-3-[4-(2-(1 -rI»rp^^oUno)eftoxy]thfophenoxy^^-(4-^nethoxypheny^)3betl^o^]tNophens 

|6-)Sopropoxy-3-I4-f2-{ 1 -piperid«iy))ethoxyitNoph6noxy|-2-{4-methoxypheny!)1ben?o[bJtht 

{6-bopropoxy-3<4<2-0-pyrroiidinyl)dmoxy)Shioptienoxy]-2-{4^thoxM5henyl))^^ 

f6-»opropoxy-S-{4-{2-(1-hexamethytene!m(no)sthoxyHh(ophenoxyj-2"<4-metho«yphenyi) 

E6-!sopropoxy-344-i2-n-N,N-dimethyfsminc}ethoxy]!hiopheno)<yj-2-(4-^Bethoxyphenyt)|b8nxo(^^ 

[S-(Sopropoxy-344-[2-(1-morphoHno}8thoxyjlhiophenoxy]-2-(4-nieshoxyph8nyi}Jl3cn2a(^^^ 

[S-hydroxy-3-[4-f2.{1-pipef)dtnyj)ethoxy]thiophenoxy]-2-(4-methoxyphsnyi)^8nzo[b^^ 

[8-hydfoxy-3-(4.[2-(1-pyfraWiny!)ethoxy3m(ophef)oxy3-2-(4-m0ihoxypti«nyl)lben2of^^ 

[$*hydroxy-3-[4-E2-(1-h8xameJftylsn^miJio}etftoxy5-th!ophenoxy]-2-(4-meihoxypheny»)jbs^^ 

[S->tydtoxy-3-[4-{2-{1-N,N-dimetftyi8mlno)ethoxy]*ioph6Roxy]-2-(4Hfnethoxyph^ 

f6-hydroxy-3-f4-{2-{1-morphoffno)ethcxypioph6noxy]-2-{4-msthox!rt3hsRyi)]bsn^^ 

[6-hydroxy~3H4-[2-(1-piperidtoyi}emoxy3thtopheiW(xy|-2-{4-memoxypheftyi)J^^ 

16-ftydfoxy-3'[4~|2-{1-pyrfottdiny!)ethoxy]fhiophenoxy]-2-(4-methox^henyt)^^ 
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f6-f}ydroxy-3- f4- ^^■^^hexamemyfane(m^no)ethoxy]-th(ophefVQ)iy^2•{4.^nemoxw^ hy- 

drcchtorids 

|6-hydroxy.3-[4'[^■(^moiphof^no)ethoxyjmtDpheooxy^2-(4.m 
^6-memoxy-3-[4-[^(1-p^psrWinyf)e^hoxy>h^c>phe^o^(y^^•(4-ben3^te^^ 
[S-memQxy-3i4-[2-(Vpyfro!id!ny08moxyjth}Dphenoxyj.2-(4.benzyto^ 
J6-m8thoxy-3W2'{1-h8xamethytene(mmo)ethoxy}th(opheRoxyj2-(4-benicytoxyph€nyi^ 
f6-methoxy.3-E4.|2.5 5 -N ,N -dim6ihyiamtno)e{lTOxy]thtophenoxyi-g- H-benzyioxypheoy !)lb«n2o{bjthiophene 

15- m0moxy-^-[4^2.(iHTiofpboitno)ethoxy}tWophenoxyl-2-(4-ben2yio)<yp^^^^ 
[6-methoKy<i-[4-t^-(1-piperid^ny^)e^hO)^y]th^cn3henoxy^^-{4.isop^^ 
[e-methoxy-344n^-{1-pyfroBdmyt)emoJvlthtoph8noxyK-(4.fsopropoxyph^ 
r6-methoxy-3-{4-[2-(1-hex8methytene>iTMnQ)ethoxy|thiophenoxy]2H4-isopr^^ 
[6-rnethoxy-3-[4-[2-{l.N,N-dtmsihjHarTitno)ethoxyJJhiophenoxy3-2-(4-«opropoxyph«o^^^ 

16- methQxy.3H4-i2-{1-morphoimo)etttoxy]ttifophenoxy}.2.{4-feopro^^ 
f6-rr»thoxy-3-[4-|2-n-pfpeii{linyi)ethoxyithfopheRoxyj-2.j4-hydTO^ 
[e-methojEy-344-f2-{1-pyrroBdfny()elho)y]tNophenoxyi-2H4-nydroxyphe^^ 
{6-methoxy<3-[4-C2Ki-hex8methyisnaimm6)6thoxy]thfopheROxy]2-(4-hydroxypheny^ 
[6mGmoxv3■[442•^^N,N-dfme{hytami^o)ethoxy]th^ophenoxy^^H4-hydro)Q^^ 
f6'msthoxy-<344'(2-{1-m<5tpho»RO)ethoxyjmiQphenoxy).2-(4-hydroxyph9o^^^ 
[6-m8thoxy-3-[4.J2.{i^fperidinyi)emo)tylthi<H3h8noxyh2-(4-hydfoxyph^^^^^ 

tS-memoxy-^-t4-[2-^1-py^roiid^nyi)9thoxylthtophenoxy^2.(4.hy^3roxyphewO^ hydrochiortcte 

r6-mcahoxy-M't-l2-<^hexam8lhyteneimino)efilOxyJ{htophenoxy^2-(4.hydroxyphen^^ hydro- 
ch!oti<te 

|6-methoxy-344-t2-n'N.N-dlmem)riantino)8ttwxy]th«ophefn>xyj.g.(4-hydr^ tjydro- 
chiorida 

(6*methoxy-3-{4-{2.^i-moq3hofim)»moxy]thtephenoxyl-2-(4'hydro>q^ 

t6-methcxy>3-H42"(^Pfperi:dinyl)gfhoxy}thiophenox^']-2-{4.meihoxyphenyl)}benzo[bp 

[6-hydfoxy-3-{4H2-(1-pfperidfnyl)ethoxy}thiophen0)ey}.2-{4-hydroxyphet^!)^^^^ 

t6-hydroxy-34442-{i-pyrTOlidif)yf)ethexy]t^^^^^ 

[S-hydfoxy-3-{4i2<1-hexamethy!<»ieimlno)0thoxy3miophefioxy!~2-(4-hydt^^ 
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[6-hydtoxy-3~[4-{2-(l -N,N-dimethylamino)ethoxy|tftiophenoxyJ-2H'*-hydroxypheoyJ}]befJ2o{b]ih((jp^ 
[6-hydroxy-3-[4-f2-{1-monjtio!!no)0thoxy]tf}iophenoxy}-2-(4-^ 

f6hydfoxy-3-[4-[2-(i-pip8ridiny§)ettoxy]thfoph6nQxyJ^^^ hydrochfofide 

i8-hydroxy-3-(4-|'2-n-pyrroiid!ny0ethoxy}thtophenoxy!-2-(4-hydrox\^henyl)ibsn2Ofb3 

(e-hydrQxy-3-[4-[2-(i-hexamethy)ene'tmmo)etho)<y]thiophi5noxy^2-(4-hydroxyph8nyl}}b«nzo[^^^ hydm- 
chlcride 

iS-hydroxy-3-I442•{^N,H■dTOethyiamfno)ethoxy}th^ophenQxy)■2-t4-hydro)iyphenyI)]ben2Q[bjth^^ hydro- 
ctilorids 

t6-hydroxy-3-[4-i2H1-n-.ofphofino)ethcxy]thiophenoxyh2-<4-hydroxyphenyJ)JbenzQ^^ 

6-hydroxy-S-f4-[2-0 -pip8iidtnyl)ethoxyjphenoxy^^-pheny!] be(wo[b]thtophene Hydrochloride 

{;01193 The (otlowing exanpfes are presented to further itiustrate ttie preparation of ce>rnpo«n<js of the present inven- 
tion, ft is not intended that the invention be ftmtted in scope by reason Of 8fty Of thefoiiowing exan^ies. 
{0120J NMR data far Die foiiowing EKamptes vifere generated on a G£ 300 MHz NMR instronEient, and anhydrous d- 
6 DMSO vfss used as the sotyen! unless otherwise indicated. 

PfepemHoB 1 

Preparation of [3 - £4 - ^- (l^piper idinyl) ethoxy] phenoxyj -2-(4-hydroxi^henyi}]b«n»>[btthfeph»Re f3- 
{4''ben2y)(»y)phenoxy]|^nxo{b) thiophwie 

[01211 




[0122} To a soSittion of 3-bromo-t>en2D(b}thic^h8r>e (69,62 g, 0.325 mofj trs 66 mt of anhydrous oollidlne under Nj 
was added 4-berw:yloxypiteno! $97.6 g, 0.488 moi) and cuprous oxide (23.3 g, 0 1 63 moO- The mixture was heated to 
reflux tor 24 hours. Upon cooling, the reaction mixture ms diluted with ethy! acetate (200 mL) and ttie crude mixture 
ttftered through a pad of Cetfts® {Afdfich, Mliwaukes, Wi) to remove inorganic safts The fiftrale was washed with IN 
hydrochieric acid (3 x 150 mL). The origanic was dried (sodium suifate) and concentrated in vacuo to a Stquid, TWana- 
phlhene was removed by dietlilaflon (1 .3 x lO^ Pa {l o mm Hg), 115-1 20* C). Ttie remainder of the materia! was «shfo- 
matographed (stficon dSoxide, hexanes: ethy! acetate 85:15) to provide 12.2 g of benzopolthiophene and 1 2.95 g (3S% 
based on recovered starting matenat) of [3*(4-ben2yioxy)ph8f»oxylbenzo-{b^topttene as a« off-vsmfts solid rrsp 84-86* 
C. NMR (COCIa) d 7.91 -7,83 (m, 2H). 7.47-7.34 (m. 7H), 7.04 {q, J^^ « 9.0 HZ, 4H). 6.47 (8, 1H), S.07 (s, 2H}. AiwL 
Gated, for Cg^HtsOaS: C, 75.88; H, 4.8S. Found: C, 7S.75; H, 5,00. 
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PreparaBon 2 




-X 



[0134] To a soiyjion of f3H4-benzytoxy)phsnoxy]&enzolb) ihiophene (6.00 g, t8.1 mmoi) in anhydrous tetrahydro- 
furan (100 mL) andsr a! -78" C was added n-butyllithium (1£,4 ml, 19.9 mmol, 1.6 M in hexanss) dfopwise via 
syringe. The soiution turned from coioriess to deep orange. After stirring for 20 minutes at -78* C, ths Ifthio species 
was treated with tg {6.03, 19,9 mmol). added drj^wiee viacsnota as asotution in SO mL of anhydrous tetrahydrofuran. 
Upon comptetion of trte addition, ttje reaction turned figiit yellow in color, aricf was aHowed lo slowly warm to room 
temperature. The reaction was guenched by th© addition of 0.1 N sodium sulfite solution (200 mt). The layers were 
separated and the aqueous extracted with ettiy! acetate (2 x 150 mL) T!ie organic was combined, dried (sodium 
sulfate), and conceritrated in vacuo to give an oli thai cryslaliixed on standtfig. Recrystallsjatfon from hexanes/ethyl 
ether yielded 7.1 0 g of t2-iodD-3-(4-benzyioxy)phenoxy)ber)Zo{i3) th(0ph8.^e as a white crystalline powder, mp 
87-82° C. NMR (CDCy ti 7,72 {d, J = 8. f Hz. 1H). 7.47-7.20 (m, 8H), 6,89 (s, 4H), S.01 (s, 2H). Ami Calcd. for 
CgiHisOjSi: C, 55.03: H. 3,30- Fooftd: C, 5559; H, 3.St. 

Prepafatiott 3 

i2>{4-teftbutyhM(yphef>y!)-3~{4'lMinrrioxy}ph«noxy] benzo {b] ihtephene 



[0126] To a soiution of L?-lodo-3-(4 ber>^yioxy)pheno)tyj b8n?D(b];h!Dp)icDc (4 50 g, 9 82 mmof) tn toiticriC (20 mi.) 
was edded 4-!tsfii>Lloxy)pnenyl rcronic actd (2 28 g. V. 75 mrnoO foiowed by tetraKisi'iphenyiphosphnepatiadium 
SQ78g 0 66mmo! To tht& soiutior was added 14,5 ml ol ?N soeiu" M'OonaSe soluiion Tnp restjftmg m:jcturf= was 
heated to reflux lor 3 hours. Upon cooisng, the reaction was dttuted with j50 ml of ettiyracetaie. The orgartic was 
washed wrth 0,1N sodium tjydroxtda (2 x 100 mL) and then anad (sodsum suifate). Concentration produced a semt- 
solid that was dssolved in chloroform and passed through a pad of silicon dioxide. Concemt^tion produced an oil that 



{0125} 
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was trityfated from hexanes lo yteia 4 .00 g (S"%) ©t i2H4-5ertbuiy!oxy -phenyf)-S-{4-benzytoxy)phenoxy'jbefi2o(b]tht" 
ophsne as a white powdef, mp 10S 108* C, NMR (CDCy d 7,77 {d. J = 7.7 H2, 1H), 7.68 (6. J = 8.6 Hz, 2H), 
7 43-7.24 {m. 8H), 6.88 (d, J - 8 6 Hz. 2H)< 6.B9 {q, Jas - 9 3 Hz, 4H). 4.9S {s, 2H). 1 .36 {s, 9H). FD mass spec; 480. 
Anal CafCCi, forCsiHagOaS: C. 77.47; H, 6.87. Founci; C, 77.3S; H, S.99, 

PreparaHon 4 

Preftared in a simitar manner employing 4'fflethoxyphenylisoronic acid waa {<£-(4-methoxypheflyi)-3- 
(4*benzytoxy^henoxy}i9enzo{b]-thiophene 



Yield « 73%. rnp = 116-1 18° C_ 1 H NWR (CDCIg) d 7.80-7.90 (m.. 3H), 7.33-7.53 {m. 8H). 6.93-7. 05 (m, 6H)^ 5.00 (s, 
SH), 3,8S (5, 3H). FO mass spec: 438. Anat. Caicd. for CaeHjjOaS; C, 76.69; H, 5.06. Foytid; C, 78,52; H, 5.09. 

Preparation 5 

|;2*(4-tertbutyldxyphenyl)-3-(4-hydfoxy)phenoxy] isenaofblthiophene 



101291 To a soiutton o1 [2-(4-t«rtt}Utyfo>cypheRyi)-3-(4-toen2yioxy>ph0noxy|benzo{bjthfoptiene {i .50 g, 3.37 mmoi) in 
30 mL of absolute ethanof contairing 1% concentrated tiydrochiaric acid was added 0.50 g ot 10% paliadium-on- 
carbon. The mixture was hydrogenated at 40 psi for i tiour, after which the reaction was judged to be comptele by thin 
layer chromatography The nnixture was fiftered liirough a pad ot Ceffte, ar»d the fiitrate concentrated m vacuo. The 
crude product was dissoived in mititmai ethyt acelale and passed throogii a short sSftcon dioxide cofomn to remove 
Ceiite iethyl acetate ss eluarst}. Cortceritration provided a white solid that was tftturated from hexanes/elhy! eihet 
Fiitraticn provided 868 mg i73%] o! {2-(4-l8ribiityioxy-phenyi)-3-{4-hydroxy)pliienoxy]-ben2&{fa}thtopherie, n)p21 0-21 3* 
C, 'H NMR(DMSO-dg)d9.13(s, 1H}, 7.S4 {d, J = 7,7 Hz, 1H), 7.63 {d, J =- 8.6 Hz. 7,35-7.26 (m, 3H), 7,01 (d, J 
- e.6 Hz. 2H), 6.70 (q, J^b - 8.9 Hz, 4H), 128 {s. 9H}. FD mass spec; 390. Anai, Cafcd. for Ca4Haa03S; C, 73,82; H, 
§.6^-.rou(3d;C. 73.£8;.H.S,B4.. 
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Prepared In a simiiar manner wes {2>(4Hitethoxyph«nylh3-(4-hydroxy)piie(to)ty3l}&n£op>}thiophene 
? t0130] 



w 



IS 




[0131] YieW smi, np ^ 120-125" C. NMR (CDCij) d 7.80-7,90 {m, 3H), 7,4« (m, W}, 7.30-7.4S (m, SH), 
e.90-7,03 (m, 4H), 6,76-6,86 (m, 2H), 3.82 (8, 3H). FO mass spssc; 348; Ana/Calcd, forCg^H^O^S: C, 72.39; H, 4.63. 
Found: C, 72,68; H. 4.82. 

Exampte 1 

ss {3.[4HE2-{1-pfper!dlnyl)ethoxyJphenoxy}.2-{4.hydroKypheftyl)lbenzoIb]thi^ 
[0132} 



55 




[0133} To a salutio.i of [2-(4-tertt)utyloxyphenyl)-3-{4-hydrGxy) phenojcyj&enzctbltniophens 0.25 g, 3.20 mtnol) in 
anhydrous N .N-dimethyHormamide ( 1 0 mL) at arnbigm temperature was added cesium cartjonate {S,70 Q, 1 7,8 mmof) . 
After stirring for 20 minjtes, 2-chiotoeU;ylpiperlcf!r>e hydrochioride {1 95 g, 10.5S mmoi) was added in smaSI portioris. 
The tesuttirtg heSefogeneous mixture was stirred vigorousSy for £4 hours. The contents of the reaction were then dHuted 

« With water (200 raL), The aqueous phase was extracted with ethyi acetate {3 x 1 00 mL). The combined organic layer 
was !t-ien washed wsth water {2 x 200 mL) Drying of the organic layer {sodium sulfate) and concentration (n vacuo 
gave an oi!. Chrorr^alography -1 0% methanct/chloroTormJ provided 1 ,47 g (81%) of 3-|4-[2-{l-piperid)nyl)©thoxy]phe- 
nG)(yi-2-{4-!eftt!i;tytoxyphenyi)]benzo(bj-thiophenethatwas carried on cBrecttyiothe oexl step without characterization. 
[0134] 3-{4-[2'{^ptperidtnyl)ethoxy]phenoxyj-2-(4-tertbu^¥toxy'phenyt)jberKO[falth^(^ene(t.37g.2 

S9 dissolved m trif louroacetic acid ( 1 0 mL) at ambient temperature. Alter stirnrtg for 1 & minute, the sofvent was retmved 
in wasiw. The residue was dissoived in ethyl acetate {20 ml) and washed with eat eodium bicartsonate solution {3 x 
10 mL), The oi^anic fayer was dded {sodium suifate) arid concentrated whereupon a white solid precipitated femied 
in solution. The product was recrysialfi^ed f ronri ethy) acetate-ethyi etiierto provide 1 .03 g {85%) of 3-[4-{2-(1 -piperidiny!) 
ethoxv]phenoxyj-2-(4-hydrQxyphcnyi)jbenzo{b!'th!ophene as colorless crystals, rr^p 168-172" C. NUH (DMSO-dg) 

5S d 9.81 {s, 1 H). 7.93 (d, J = 7.7 Hz, 1H), 7.54 (d> J - 8.S Hz, 2H), 7.36-7 28 (m, 3H), 6.8S {s, 4H), 8,78 (d, J = g.8 Hz, 

2H); 4.10' (rn, 2H); 3a9" {m; 2H), 2.95"2:75 (rri. "4H). 1:68-1,40 {m. 6H);AfJa/, Cafcd."for C27H27NO3S»0.55 CF3CO2H: 

C. 66.40; H, 5.4S; U, 2.76. Four^d: C, 6S.9a; S.49; N, 2,61 
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Exampte 2 



3-[4-[2>(1 -piper jd(ny}}ethoxy}phenoxyj-2-H->)ydroxyphenyi}]benzoib^ thi«pt(*R« w«s eoRV«ft«d to its 
hydraehloride salt m 90% yield l»y treiimt«nt with etttyt «ther*hydrochior{e aetct in «thy) ae«tate 



[0136} Data for Example 2 mp 233-240" C, 'H NWR {DMSOfly d 10.43 {m, IH). 8,88 {s, 1H), 7,93-7,95 (m, IN), 
7.60-7.64 (m. 2H), 7.35-7,50 {m, 3H5, 6.83-7.03 (m, 6H), 4.27-4.30 (m, m). 3.40-3.60 {m, 4H), £.86-3.10 {m, ZH), 
1 .70-1 95 (m, 5H), 1 .40-1.53 {m, 1H). FD mass spec; 448. Ami. Calcct. for CgjHgjNOgS'l .OHCI; C, 67,28; H, 5,86; N, 
2.91 Found; C, 67.07; H, 5,66; N, 2.96. 

Exanyte 3 

Prepared In an analogous manner wara^e following axatif^les: 
[3>CM2-{1-pyrotidlnyt)ethoxy]phenoxy|>2>(4-hydroxyphenyl)}beinoEb}thtopto 



(0130} mp ISO-I SS* C. <H f^MR (DMSO-d^ d 9.79 (s, 1 H), 7.92 (d, J » 7.8 Hz, IN), 7.54 (d, J = 8.6 Hz, 2H), 7.38-7.26 
{m, 3H), S.84 {S, 4H). 6.78 J = 8.6 H2. 2H), 4.00 (bt, 2H), 2.92 (m, 2H), 2.85 {m, 4H). 1 .73 (ffl, m). Mat. Cated, for 
C26M25NO3S«0.S3 CF3CO2H: C, 66-26; H, S,44; N, 2.99. Found: C, 68.29; H, 5,46; N, 3.19. 



[0136] 




[01371 
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Sxampte 4 

[3-H-P-(1-Hexamethyter»eimmo)eihoxy]phenoxy|-2-{4-hy«JroxypbenytJibew^ 
[013S] 




[0140] mp 189-191' C, 1H NMR (OMSO-ay d 7,91 (d, J 7.6 Hz, 1H). 7.52 Cd. J ^ 8.5 Hz, 2H), 7.34-7.25 {m. 3H), 
6,81 {S, 4H), 6.7S {d, J 8,8 Hz, 2H), 3.89 (bi. 2H). 2,76 (bf, 2H}, 2,68 (m, 4H), 1.48 (m, SH). Anat. Calcd. tor 
CjgHagNO^S'l.SO HaO: C, 69,11; H, 6.7§; N, 2.88. FouncJ: C, 69.26; H, 6.79; N. 2.58. 

Enampte s 

E3-t4-[2H1"f«.»*-«4*ethylsmli»)etlio«y]phen6xyl-2-^4-bydroxyphettyl)lbfi^^ 




t0142] mp 70" C. NMR {DMSO-oy d 9.91 (i;^S. IH), 7.92 (d, J = 7.9 H/. 1 H), 7.S4 (d, J = 8.6 Hz, 2H), 7.3S-7.24 
(m, m), B.82 {s. 4H), 6.78 (d, J - 8,6 Hz, 2H}, 3.88 {K, 2H), 2.76 (bt, 2H). 2.51 {m, 4H), 0.91 {m. 6H). FD mass spec; 
434. Anat. Ca!«f. for CjseHgyNOgSO.SO HjO: C, 70.86; H, 6.38: W, 3.16 Found; C, 70.45; H, 6.26; N, 3.20. 



37 



EP0729 9S6 81 



Exatnpk? 6 



3-[4-t2-{1-piper^<^ifiyt)etho3^ylj>hen©xy^a-{4-m#thoxypheriyt)Jb«l«otbJ*^ 




[0144] mp = 228-230= C. NMR (DMSO-cfg) d 7.96 (d, J « 7.5 Hi, 1 H), 7,66 (d. 4 « 8.8 Hz, 2H). 7,36-7,50 (m. 3H), 
6.98 (d, v) - 8 7 Hi, 2H), 6.86 6.90 (m, 4H), 4.28-4.31 {m, 2H), 3.74 (s, 3H), 3.57-3.4S (m, 4H), {tn, 2H), 

246-2.48 (m,SH) 1.74 (ni, 1H). FD mass Spec: 459. >tna*Calcti. for CaaHjjNOjS-l-OHCI: C, 67,80; 6.10; N, 2,82. 
Found; C, 68.06; H, H. 6,38; N, 2.80. 

Alternate Synthesis at [2>(4-tertbutyloxyph8ny)H*(4 ben2ytoxy)phe»e!xyjbenze{b3thiophen« 
Pfepwation 7 

[3*(4'ben2ytoxy}ph«(toxy}b«nxo|li)tltlopftetfe-2»l»oronie add 



[0148] Tc a -78' C sofotioo of f3 (4-ben2y!oxy)phenoxy]t>en2o itaj-mtopbene {5.00 g, 1S.1 mmol) in 20 mL of anny- 
drous tetrahydrofuran undet Ng was added n-butyfiithium (9.90 mL, 1 5.8 mmoi, 1 ,6 M in hexaoes) dropwSsfi vfasyrirtge. 
After stirring for 15 minuies, B(0(Pr)3 (3.83 mL, 16,6 mmof) was added via syringe, and the resulting mixture was 
allowed to wami to 0° C, The reaction then (juenched by distributing between ethyl acetate and 1 .ON hydrochionc 
acid (100 mL each). The layers were separated and the organic was e)rtracted with ws«er {1 x 100 mL). The organic 
layer w^s dHed (sodium sutfete) and concentrated in vacuo to a solid that vitm triturated from ethyl ether/hexanes. 
Filtration provided 3.96 g (70%) of [3-(4-benzyioxy)ph6r?oxyJ benzopajthiophene-g-boronic acid as a white solid, tt^j 
115-121" C. m NMR (DMSO-cfg) d 8.16 (d, J - 8.5 Hz, 1H>. 7.98 (d. 4 = 8.0 Hz. tH), 7.42-7.23 (m, 7H), 6,90 (tj, >)ab 
« 9.0 Hz, 4H), S.Olis, 2H]t, ^na^ Gated, for C2,H^7.04SB:.C, 67 04; Ht, 4,S6. Foand: C. 67,17; H, 476, ^ 
f0147J [3-{4-8enzyloKy)phenoxy]faen?o[bjth(£jphene-2-bofDn!C acid was reacted with 4-(-!ertbuto)cy)bromobeR2ene 
according to the conditions described above for {Z-todo-3-(4-beo2yioxy) phenoxy]-benzof&lthiophene and 4-(t€ra3u- 
toxy)pheny! boronic acid to give [2~(4-tertbittyioxyphenyf)-3-{4-benzyio)ty)phenoxy^n2o{b| thioptene in 81% yieid. 



101453 




101 48] examples prepared by emptoying this method ; 



Ex ampie 7 



f014S3 




{01501 mp SES-gge" C. <H NMR {DMSO-d^ d 7.39 <d, J = 8.2 Hz, IH), 7.71 (cf. J » 7.3 Hz, IHJ, 7.44-7,30 (m. 7H), 
6 90 {s, 4H), 4,27 {m, 3.43-3,3S {m. 4H}, 2.97-2,88 {m, 2H), 1.73-1.61 {m. 5H). 1.34 {m, 1H). Armt. Caicd, for 
CgyHgyNOgS'l .0 HCI; C. 69,59; H, S.Ofi; N, 3,00. Found: C. 69.88; H, 6.11; N. 3.18, 

Example 8 

[3-{4-[2-{1-ptp«ridinyi)ethoxy}pt)«nexy^2'(4*ftouropheny0]ben3»>Cb]Uifeiphene 



mp219-2a6' C. NMR (DMSO-d'e) d 10.20 (bs, 1H), 7 9S (d, J ^ 6.2 Hz, 1H), 7.77-7 73 (m, 4H), 7.42-7.25 {m, 6H), 
6,90 (S, 4H), 4.27 (m, 2H), 3.44-3.31 (m, 4H)< 2.96-2 8S {m, 2H). 1 .78-1 .61 {m, 5H), 1 ,34 (m, 1H), FD mass spac; 447. 
Anal. 0am. for Cj^HjeNOgSF^I .0 HCi: C. S7,00; H, 5.62; M, 2.89. Found: C, 67.26; H, 5.87; U. 3.03. 



(01S1J 
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Pfcpafa tion S 

Synthesis of [6.Hydroxy•3^4-{2-(1-pfperidmyi)ethoxy^phe^^oKyl-2H4-i3y<i»xyi^he^^^ 
5 [6.methoxy-2-{4-me1hoxyphenyi}*3'bfomo)faenzo-{fa}Hiiophene 




[01531 To 8 soiution of (6-melhoxy-2-(4-mem6xv^3h«nyl)jben20 tbjthfophene (27.0 g, 100 mmo!)in 1 1 0 l of chloro- 
form at 60' C was added bromine {15.38 g, 1 00 mmof) dropwise as a sesulion in 200 mLof (*iorofOBD. Aftsrthe addition 
was complete. tHe reaction was coofeci to room temperature, and the sofvent removed in vacuo to provide 34,2 g 
(10(3%) of [e-methoxy-2-<4-methoxypfienyi}-3-foromo5!oen20 |bJthiopheneas a white soiid. mp 83-8S'C, fH NMR (DM- 
50 SO'di d 7.70-7.62 {m, 4H}, 7,17 {def, J « 8,6. 2.0 Hz. 1H>, 7,09 (d, J - 8,4 H2, 2H). FD rrsass spsc: 349, 360. Ami. 
Cated. tor CigH^sOsSBr: C, S5,03; H. 3.75 Foundt C, 54.79; H, 3,76. 

Sxam pie 9 

[6-mcthoxy-2-{4-methoxyphei»yi)-3-{4-l>en«yloxy) pheROxyt-beflzo^b] thiophene 
[0154} 




[0165] To 8 solutioft of [6-methoxy-2-i4-metftoxyphef)yt)-3-bromo] bervzopsittiiophefte {34.00 g, 97.4 mmo!) in 60 ml 
■♦s of colKdine under Ng was added 4-beozyioxypheno! (38.96 g, 194.8 mmo!) and cuprous oxide <14,6 g, 97.4 mtnol). 
The resultant mixtu(« was heated to reffux for 48 hours. Upon coding to room temperature, the mixture was dissolved 
ifj acetone (SOO mL), and the irsorganfc solids were rermved by filtratioo. The filtrate was coocer«rated in vacuo, and 
the residue dissaived in melhyiene chforide (SOO ml). The methyiene chloride sofution was washed with 3N hydrochioric 
acid (3 X 300 ml), foflowed by 1 N sodturr? hyCf oxide {3 x 300 mL). The organic layer was dried {sodium suifate). and 
concentrated in vacuo. The residue was take.n up in 1 00 mL of ethy; acetate whereupon a white solid formed that was 
cDtiected by filtraJion [recovered [6-frt6thoxy-2-(4-methoxyphenyl),fc6nzo-|b|th(ophene (4,82 g, 1 7.11 mmotj. Thefittrate 
was concentfated in mcuo, and ShsD passed through a short pad of silica gel {mefhyieriB chloride as etuaof) to remove 
baseline msterisi. The fjitrate was cortcentfsted in vacuo, and !hs residue ctysSaliized from hexanes/ethyl acetate Jo 
provide initialiy 7.1 9 g of f6-rn8thoxy-2-(4-m8thoxyphenyi)-3-(4-faeniytoxy}phetioxy|bBrizo{bj-tWopi5ef)e as an off-wfiite 
_.crys{allir?e soiid. The mother iiguot was concentrated arid cfiromatographed on siiica g»i {hexanes/ethyi acetate 80: 
20) to provide an sddittonai 1 .81 g of product. Total yield of {6~methoxy-2-{4-mettoxyphenyl)-3-{4-toeflzyfoxy)phenoxyi- 
benzo {b] thiophene was 9.00 g (24% based on recovered starting material). The basic extract was acidified to pH = 
4 with 5N hydrochloric acid, and the resultant precipitate collected fsy nitration and dried to give 13.3 g of recovered 
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4-benzyloxypherfol mp 10G-103' C. NMR (COCia): eJ 7.60 (d, J 8.S Hk, 2H), 7.39-7.24 {m, 7H). e.90-SJ5 (m, 
7H), 4.98 <s, 2H), 3.86 {$, 3H3 3.81 ts, 3H), FD mass Spec: 488. Anal. Caicti, {orCe9H2404S: C, 74.34; H, 5.16. Found: 
C, ?4.64: H. 629. 

Pfepafation $ 



is 




[0157] To a sdutlon of [6-methoxy-2-{4-methoxypher}y|).3-(4-ben2yioxy)phenoxyJb&n20[bithiophen« (1 ,50 g, 3,20 
mmol) in SO mL of ©thy! acetate and 1 0 ml of 1% concentrated hydrociiioric acid in eth anoi was added 1 0% paitadium- 
on-car bor> (000 mg). The mixture was hycfrogenated at 2,8 x 1 0^ Pa (40 psi) tor 20 minutee, after which time the reaction 
was Judged compJete by thin fayer chromatography. The mixture was passed through Cms to remove catalyst, and 

i$ the tiftrate concentrated b mem lo a whae so! id . The crude product was passed th rough a pad of silica get (chforof omi 
as eluant). Concantratfon provided 1 .10 g (91%) of [e-methoxy-2-(4-mathoxyphenyl}-S-{4-hydroxy)ph6noxy}ben2olfa|- 
thlophene as a whit« soild. mp 1 23-1 26» C. ^ MS \mBO tt^ d 9,1 0 (s, 1 H). 7.S8 {d. ^ » B,8 Hz. ZH). 7.62 (d, J « 2.1 
M2. 1 H}, 7.14 {d, J - 8.S Hz. 1 H). 6.85 {d, J » 8.8 Hz, 2H), 8,89 {dd. J = 8.8, 2.1 Hz. 1H). 6.72 {d. J « 9.0 H2. 2H). 6.63 
(d. J = 9.0 H2. 2H), 3.78 (s, SH), 3.72 {s, 3H). FD nr>ass spec: 378. AftStf. Gaicd. for C22H18O4S; C. 69.82; H, 4.79. 

30 Found: C, 7C,C6; H. 4.88. 

Exampte 10 

[€-mcthoxy>3'C4-[2-{1iai)>eridtny!)ethoxyj-phsftoxyH-{4-methoxyphenyl}]beRZop>]thto^ 

[0158J 
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4S 




• OCSj 



(01S8J To a soSution of [6-methoxy-2-(4-methoxi^h8nyf)-3-{4-hydroxy)ph8nfOXy}befi20[bjthiophefte {1,12 g, 2,97 
mmol) in 7 mL of anhydrous N,N-dimethy(formamide under Ng was added cesium catenate {3.86 g, 11 .88 mmol). 
After siirrifjgfor 1 0minutss. g-chloroethy^ipertdine hydrochtoride (1 .lOg, 1 .4en^mol) was added. The resultant mixtyre 
was stirred tor 18 hou« at ambient temperature. The reaction was the distributed between chlorofomrvwater (100 mL 
ss each). The tayens wete separated and the aqueous e«racted with chloroform {3 x 60 ml). The organic was combined 
^Ticf washed "wift^ tjig " DfyingB the o^^^ and cotwefltratior! provided an oil that was 

ctifomatographsd on silica gel {2% methanol/chtorof otm). The desired fractions were concentrated to an oil that was 
dissolved in 10 ml of ethyl acetate and treated with oxafic add (311 mg. 3.4 mmoi). After stirring for 10 minutes, a 
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white precipitate formed and was collected by liltration and dried to provide 1 .17 g (70%) overaii oi 
f2-{l-pipefidiny()ethoxy]-ph6noxyj-2-(4-niethoxyphenyf)]benzo^^ thiophetie as the oxaJate saft. mp 137-200' C 
(dec) 1H NMR (DMSO-rfg) d 7 60 (d, J » 8.7 Hz. 2H). 7.55 (d, J = 1.1 H2, 1H), 7.14 (d, J « 8.8 HZ, 1H), 7.06 (d. J ~ 
8,8 HZ: 2M), 6.91 (dd, J = 8.8, 11 Hx, 1H1. 6.87 (s, 4H). 4, 19 (broad t. 2H), 3.7S{s,3H}, 3,72 {s.3H), 3.32 (broad t, 
2H), 3.12-3.06 (m, 4H), 1 .69-1 .47 (m. 4H), 1 ,44-1 ,38 (m, 2H). fO mass spec: 489 . Anal. Catecf. tor 02983,^048*0.88 
HOgCCOgH: C, 64 95: H, 5 80; N. 2,46. Found; C, 84.92; H, 5.77; N, 2.64. 

Treatment of free base with ethyl etherMiydrochtoric acid provided t<S-methoxy>3-[4<[2-{l'{»iperidiRyi}«tftoxy}- 
}ihendxy}-2-(4-m«thoxyphefiy t)Jberj3»[blthloph8«e Itydroeh ioride 

[01681 




[0161] mp218-220»C. 'H NMR (DMSO-d^ d 10.20 (bs. 1H), 7.64 {d, J = 8.7 Hz, 2H). 7.S9{d, Js> 1.5 Hz. 1H), 7,18 
{d. J = 9.0 Hz. 1 H), 7.00 {d, J = 8.7 Hz, 1M), 6.96 (dd. J = 9.0, 1 .5 Hz. 1H), 8.92 (q, J^g - S.O Hz, 4H), 4.31 (m, 2H), 
3.83 (s, 3HK 3.77 (s, 3H), 3.43 {m, 4H), 2.97 (m. 2H). 1 .77 (m, SH), 1 .37 (m, 1H). FD mass spec; 489 . Anai. Catcd. 
for C2bH3,N04S»1 .0 HCf: C, 66.21; H. 6.13; N, 2.66. Found: C< 66„46; H, 6.18; N, 2.74. 
[01$2] Prepared in an anatogous manner were the foltowins examples: 

Exampie 12 

[6-Methoxy-3-[4-[S-<1-pyro)odinyt}ethoxy3phenexy]-2-{4-fnethoxyphenyt)}ben»i[b]thi«phe 

[0163} 




[01S4I mp 95-98* C. lH NMR (DMSO-cfg) d 7 64 (d, J = 9,0 Hz, 2H), 7.68 {d. J = 2.0 HZ, 1H), 7,t8 (d, J = 9,0 HZ, 
1 H), 7.00 (d. J = 9.0 H£, 2H), 6.94 (dd, J = 9.0, 2.0 Hz, 1H), 6.86 (s, 4H), 3.97 (t, J = 6.0 HZ, 2H>, 3.33 ( s. 3H), 3.76 
is, 3H), 2.73 (E, J = 6.0 Hz. 2H). 2.S1 (m, 4H), 1.66 (m, 4H}. FO mass spec: 477. Gated, for CaaHagNO^S: C, 
70.71 :.H, 6,16; N, 2.89, Fourid: C, TO^.S9;H^ 
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hydroehtoritte 
[0165] 




10166] mp 169-192'' C. iH NMfi (DMSO-dg) d 10,55 (bs, IH), 7.64 {d, J = 9.0 Hz, 7,58 (d. J = 2.0 Hz. W), 7.19 
{d, J « 9.0 H2. 1 H), 7,00 {d, J = 9,0 Hz. 2H), 6.95 (dd, J « 9.0, 2 Hz. H), 6.86 {S, 4H), 3.94 {t, J = 6.0 Hz. 2H), 3.83 (s. 
3H 3.76 {s. 3H1 2.80 {t, J = 6,0 hz, 2H). 2,66 {m, 4H). 1,63 {m. 8M}. Ma/, Gated for CaeS^NO^S^I ,0 HCI: C, 66.71 ; 
H, 6.3S; N, 2.S9, Found". C. 66.43; H. 6,46; N. 2,84, 

6x»mpte 14 

|6-Methoxy-3>[4>-{2-(1-N,N<diethy!8mino)ethoxy]phenoxy}-2-{4-4nethoxyphenyO|te^ 
hydrochtoride 

[01673 




IC188} mp 196-198' C, NM8(DMSO-dg}£n0.48 (bs, IH), 7.84 {d. J - 9.0 Hz, 2H), 7.59 {d. ^ « 2.0 H2, 1H), 7.19 
(d, J = 9.0 Hz. IH). 7,00 (d, J = 9,0 H?, gH), 6.97 {dd. J ^ 9.0. 2.0 Hz, IN), 6.87 {q, = S.O Hz. 4H). 4.2S {m, 2H). 
3.8S (S, 3H), 3,77 {s, 3H), 3.54 {m, 2H), 3.08 tm. 4H), 2.00 {m, 3H), 1 .88 {m, 3H). Anal. Caicd. tor C2,H3,N04S*1 ,5 
HCi: C. 63,18; H, 6-1S; N, 2.83, Found: C, 63.46; H, 5.7S; N, 2.86. 



43 



EP0 7299S6B1 

Exampte IS 

[6-Methoxy-3-[4-C2-(morphoHno)etlw»xy3pheno)ty)-2-(4-methoxyphenyf}Jber(a!«f^^^ 

[0169} 




[0170] mp 208-211' C. "H NMR {DMSO-d^) d 10.6 {ijs, 1H), 7.63 {d, J = 9.0 Hz. 2H), 7.60 (d. J = 2.0 Hz, 1H), 7,20 
{J = 9.0 H7, 1H), 7.00 (d, J = 9,0 Hz, 2H), 6.97 (dtJ. J = 9,0, 2.0 Hz, 1H), 6.91 (q, » 9.0 Hi. 4H), 4.29 (m, 2H), 
4.08-3.91 (m, 4H}. 3.82 {s, 3H), 3.77 {s. 3H), 3.59-3.42 (m, 4H), 3,21 -3.1 0 (m, 2H), Anaf. Cafcd. for CgeHagNOsStI .0 
HCi: C, 63.09: H. 5.73; N, 2,65. Found; G, 63.39; H, S.80; N. 2.40. 

example 16 

[6-llllethoxy-3-(4-{3-(piperidmo^ropoxy]ptHinoxy]>2>{4>mefboxypheRy))]benzo^|lh^^^ 
{0171J 



o 




[0t72] mp 196-200* C. 1H NMR (OMSO-<*^) d 9.90 <bs, 1H), 7.64 (d, J » 9,0 Hz, 2H5, 7.69 (d, J 2.0 Hz, 1 H), 7,18 
i<S, J - 9.0 HZ, 1H), 7,00 {d, J - 9.0 Hz, 2H), 6.95 (dd, J = 9.0, 2,0 Hi, 1H). 6.88 {S. 4H}, 3.87 {{, J - 6.0 H2, 2H). 3.83 
(S, 3H). 3.77 (s. 3H}, 3.44 (m. 2H), 3.1S <fn, 2H), 2.87 {m, 2H), 2.12 (m, 2H), 1 .77 (m, SH), 1.39 {m, 1H). 4nai. Calod, 
for C3oH33N04S»1 .15 HCi; C. 86.01; H, 6.40; N, 2.73. Found; C. 66.01; H, 6,40; N, 2.73. 
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[e-Methoxy-3-l4-E3-(1-N,N-tlicthyl8mino;^ropoxyJphe«oxy]-2-{4-metfwxypheny}}] )aem:o(b}thio)3hene 
hydfoebioricie 



[0174} mp 164-186* C. 1H NMB (DWSO-e?^ d9.77(b3, 1H), 7,64 (d, J = 9.0 Hz, 2H), 7,58 (d, J = 2,0 Hi, 1H). 7.18 
(d, J » 8.0 Hz, 1H), 7.00 {cf. J = 9.0 Hz, 2H), 6.86 (dd, J « 9.0, 2.0 Hz. 1H), 6.88 {s, 4H), 3.89 (t, J « 6.0 Hz.2H), 3 83 
(s, my, 3.77 {&, 3H), 3.15 (m, 6H), 2.06 (m, 2H), 1 .20 (t, J = 7.SJ Ha, 6H). Anat. Cafcti. for CjaHjaWO^S'l .0 HCt. C, 
65,86; H, 6.48; N, 2.6S, FountJ: C, 66,2S; H, 6,64; N, 2.84. 

Exampte Ife 

(6-Hydroxy-3'[4^2*(1<{it|>ef!dinyi}ethoxy]-jphenoxy}-2>(4-hydrcmyphenyt}|ben2o[b|tf)ioph«rw 



[01 76] [$-m6tbDxy-3-[4-{2-{t -pfperidmyt)ettioxyiphsnoxy|-2-(4-meihoxyphenyt)}^ tiydrochioricie 
(10.00 g, 19.05 mmo!) was dissolved in 500 mt of anhydrous methyiene chloride and csooted to 8* C. To this soiution 
was added boron ttlbromide <7.20 ml, 76,20 mmo!) . The resuttam mixwra was slif red at 8* C (or 2.5 hours, Th« reaction 
was quenched by pounng Mq b sfirring solution of satufated sodium bicarbonate ^1 1), cooied to 0* C. The mettiyiene 
chloride layer was s^afated, af>d fte remaining soSids w«r8 dissolved in tnsthanoVeOiyl acetaie. The aqueous layer 
was then extracted with 5% methanol/ethy! acetaie {3 x 500 mL), All of the organic extracts ieth yi acetate and methylene 
chloride) were combined and dried (sodium sulfate). Concentration in imcuo provid&d b tan solid thai was chromato- 
graphed (sBicon dioxide, 1-7% methanofchlofoform) to provide 7.13 g (81 %) ot t6-bydro5<y-3-E4-{2-{1iJipendmyi5 
ethDxyjphenaxyj-2-(4.hyciroxypi-ier!y!)Jb8nzoib]-{hfoph8ne as a white soiid. nip S3' C. *H NMR (DMSO-dg) d 9 73 (bs, 
1H), 9,63 {bs. 1H), 7.46 (d, J = 8,S Hz, 2H), 7.21 {d, J 1.8 hz, 1H). 7.04 (d, Js 8,6 Hz, 1H), 6,84 {dd, J = 8,6, 1 ,8 Hz. 
~ "1H"{m^k6ct)), 6,81 (S. 4H); 675 {Cv/ = 876 H2; 2R)73;92 {t; J = 5,8 Hz, 2H), 2,56 ({, J = 6;8~Hz72H); 2 36 {m. 4H), 
1,43 (m, 4H), 1.32 <m, 2H). FD mass spec: 462. Anai. Calcd. for Ca7Ha7N04S; C, 70.20; H, 6.90; N, 3,03. Found: C, 
68.98; H. 5.90; N, 3,14. 





4S 



{6-Hydroxy-344-(2>{1>p!pefidiRy!}ethoxy]pheRoxy]-S-{4-hydroxypheny!)}ben^^ eonv«rt»<i to ite 

oxalate saft in 80% yield by the procedure described above. Data for t6.hydroxy-3-£*-£2-Ci*Jp«''*«'*'^')'«*Hoxyl 
phenoxy|*2*(4-bydfoxyphaRyl)}i>enzo|t>]thiopheneox8!8te 



£0178] mp 246-248" C (dec). -"H NMR (DMSO-tfg) Ci 7.46 {d, •} ^ 8.6 Hz, 2H), 7.22 {ti, J 1.8 Hz, 1HK 7.05 {d, J = 
8.6 HZ, 1H). 6.87 (dd, J = 8.6, 1 .8 Hz, i H {fnasked)), 6.84 (s, 4H). S.7S (ti. J « 8.6 H2, 2H), 4,08 (bt, 2H), 3,01 {bt, 2H>, 
2.79 (m. 4H ), 1 .66 {m, 4H), 1 .40 (m , 2H}. FD mass Spec 482. AnaL Cated. for CsjHjjNO^S-O.TS HOjCCOaH; C, 64,S3; 
H, 5.4£; N, 2.84. FourwJ: C. 64,61 ; H, 5.5S; N, 8.62. 



[6-Hydroxy*3-{4'{2-(1-p!peridlnyi}ethoxy]pltenoxy]>2'<(4*bydroxypheny!}lber«oi;b] thicphem ««s oonverted to 
its hydroctiioride sail in 91% yieid by treatment of ttie free base in ethyl acetate with ethyl «ther>hydroeb<oric 
acid. Data tor I6»hydroxy"3-[4^:2«{1-piper)dinyJ)ethoxyI.|>hefloxy]-2-K4-hydTOxyph«nyi)3b«n» {bjthiopftene 
hydrochloride 



10180] mp 158-1 65* C. NMR {DMSO-t%) d 9.79 {s, 1H), 9,74 (s. 1H), 7.40 {d, J - 8.B Hz, 2H}, 7.23 {d, J = 2,9 
Hz. 1 H), 7.04 (d, J = 8.6 Hz, 1 H). 6,86 {q, Jab = 9.3 Hz. 4H), 6,76 (cJd, J = 8.6, 2.0 Hz, 1], 6.74 {d. J = 8.6 H?, 2H), 4.26 
{bt. 2H), 3.S7 {m, 4H). 2,91 {m, 2H), 1 ,72 im. 5 H), 1 .25 {m, 1 H). FO mass spec 461 . Anal Cated. for Cg7Ha7N04S»1 0 
HCf: C, 65.11; H, 5.67; N,2.81. Found; C. 64.84; H. 5.64; N. 2.91. 
[01 81] Prepared to an analogous manner were the following exampfes: 



[01771 




Example 



{01 7S] 
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Exarnp>e21 

[6-Hydroxy-3-t442-(1-pyroi!diriyf)ethoxy]pher»oxy]-2-{4-hy<lfoxyphenyf)lben2<>ll^^ 
[01S2] 




[0183] mp 99-113" C. ''H NMR (DMSO-de) d 975 [s, 1 H), 9 71 (b, W). 7,50 {d, J = 9.0 Hi, 2H), 7,25 [<i, J = £.0 HZ, 
1H): 7,09 ((3, J « 8,0 Hz. 1H), 6.86 {S, 1H), 6,80 (Cfd, J « 9.0, 2.0 H2. 1 H), 6,79 (d, J » 9.0 HZ. 2H). 3.93 (m, 2H), 2.?3 
(m, 2H), 2.53 (m, 4H). 0,96 (t, J =^ ?,0 H2.4H}. Ami. Gated forCa6HjsNO4S»0.S H^O: C. 68.40; M, S,74; N, 3.07. Found; 
C, 68,&2; H, 6,00; N, 3.34. 

e)tamj>te2 2 

[6-Hy<if«>xy-3.[4-C2-{1 -hex«methy!efie)m!no>etttoxy} pbenoxyj-2-(4~hyd rox^heftyi)]i>efl3K>[b|th!epheR« 
10184J 

JCXK>- 

fOlSSj mp 12S-130' C, NMR (DMSO-dg} d 9.7S (s, 1H), 9.7t {s, 1H}, 7 50 (d. J = 9,0 H2. 7,28 (d, J = g,0 
H«, 1 H), 7.03 (d, J = 8.0 H2, 1H), 6.8S (&, 3H), 6,80 <dcf, J - 9,0. 2.0 Hx, tH), 6.78 (d, J = 9,0 Hz), 3,94 (t, J = 6.0 Hz, 
2H), £.80 (t, J = 6.0 HZ, 2H), 2.6S ^m, 4M), 1.S3 (m, SH), AnaL Calcd. for CggHj^O^S: C, 70.71; H. $.1S; N, 2.94. 
Found; C. 70.67; H. 6.31 ; N. 2.93. 
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Example 23 

[€.Hydroxy-3.E4-t2-{1-N,H-dtethy!am!iTO)efhoxy]pheno)iy].2'(4-hyd»xyphe^^ 




10187] mp 137-141' C, 'H NMR (DMSO-oy <i 9-75 {s, 1H), 9.71 (8, 1H). 7.49 (d, J 9.0 Hz, tH). 7.25 (d j = 2.0 Hz, 
1H). 7.09 (d. J = 9.0 Hi!, 1H). 6.85 {s, 4H), 6.80 fdd. J « 9.0, 2.0 Hz, 1H), 6.79 {(J, J = 9.0 Hz, 2H}, 3,9S {t, J « 6.0 H2, 
2H}, 2.74 <t, J = 6.0 Hz, 2H). £.61 (m, 4H), 1.66 {m, SH). Anal Cafcd. for C;bH27N04S; C, 69.46; H. 6.05; N, 3.12. 
Found; C, 69.76; H, S.85; hi, 3.40. 

Example 24 

{6-Hydfoxy-3-[4-[2-(mort>hoUno)ethoxylph«noxy}*S-<4-hydroxyphenYr)lP»enzo{b]thiophette 




[OlSSj mp 167-162* C. NMR (DMSO-dg) d 10.80 (bs. IH), 9.80 {s. 1H), 9.75 (S, IB), 7,50 (d, J - 9.0 Hz, 2H}, 
7M (d. J = 2,0 HZ, 1H). 7.10 (ti, J * 9.0 Hz, 1 H). 6.92 (% J^^g « 9.0 Hz. 4H). 8.81 {dot, J = 9.0. 2.0 Hz. 1 H). 6.80 {d, J 
S.O Hz,2H). 4.30 <m, 2H), 3,96 (m, 2H}, 3.76 \m, 2M). 3.51 (m, 4H). 3.18 (m, 2H>. A»aL C^cd. forCggHasNOsS^Ha: 
C, 62.46: H, 5.24; N, 2,80, Found; C, 69,69; H, 5.43; N, 2.92. 



48 



EP 0729 956 81 

[6-Hydroxy-3-{4-t3-{1 -N ,N-dtethy iamf no) propoxy]phenoxy]-2-{4.hyelK>K]W>h«nyl)3benzo {bjthiophene 
hycirechioride 

[0190} 




[0191} mp 185-191" C. 'H NMR (DMSO-dg) d 9 94 {bs, 1H), 9.81 (s, 1H), S.75 (s, 1 H), 7,50 (d, J = 9,0 Hz, 2H), 7.27 
(dd, J = 2.0 H«, 1H), 7.10 (d. J = 9.0 Hx, 1H), 6.87 (s, 4H), 6,80 \ctd, J = 9.0, 2.0 Hz. t H), 6.79 {d, J = 9,0 Hz, 2H), 3.99 
{t, J = 6.0 H2, 2H). 3. 14 (m, 6H), 2.08 (m. 2H). 1 .20 (t, J = 6.0 Hz, 6H). Anal. Cafcd. for CgT-HaaNO+Stl .30HCi; C. 63.46; 
H, 5.98; N, 2.74. Found: C. 63.23; H, 6.03; N, 3.14, 

Example 26 

[6-Hydtoxy>3-[4>t2-(1-N.NlHdHsepr&pyiamtno)-etltoxy]phenoxy]<2-(4-hydmxy^^ 
Ityctrochiortde 

[0192| 




[01931 mp 128-131' C. IH NMR (DMSO-Cf^ d 9.81 (bs, 1H),9.76(S^ 1H). 9 02 is, 1H), 7.48 {d, J = S O H«. 2H}, 7.28 
(m. 1H), 7.09 {d, J = 8,0 Hz. 1H), 6.80 (s, 4H), 6.79 (m. SH), 4.19 (m, 2H), 3.68 (m, 2H), 3.50 (m. 2H). 1,31 (m, 12H). 
Anal. Caicd, forCagHaiNO^S'l.aSHCI: C, 63,92; H> 6. IS; N, 2.66. Found; C, 63.82; H, S.53; N, 2 61. 
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[6'Hydroxy-3-[4-[3-{p!per)dino}propoxy}phenexy}>2-<4-hydrDxypheRyQ])3enw{i>^^ 

t0194} 




[019SI mp 258-262* C. NMR (DMSO-cfg) d 9.85 {bs, 1H}, 9.81 (s, iH). 97S {s. 1H), 7.S0 {d, J = 9,0 Hz. 2H), 7.27 
(d. J a 2,0 Hz, IH). 7.10 {tJ, J = 9.0 H?, 1H), 6.87 (s, 4H), 6.80 <dd, J = S.0, 2.0 Hz. 1H), 6.79 (d, J = 9.0 Hi. 2H), S.87 
(t, J = 6,0 Hz, 2H). 3.44 (m. 2H), 3.1 5 (m, 2H), 2.86 (m, 2H), 2.1 1 (m, SH}, 1 .73 (m, SH), 1 .39 {m, 1 H). Afjs/. Calcd. for 
CaeHagNO4S.0.75HC!; C, 66.87; H, 5.96; H, 2.78. Found: C. 87.04, H, 6.90; N, 2,88. 

{0196| AttemattveSy, as shown in Scheme tfi, supis. Example 19 was prepared using the mettioxymathyi (MOM) 
protecting groups m piace of melhoxy. The methods are directly analogous to those just described, with the exception 
that the MOM groups are removed in the final st^ by aoid hydrolysis. 

Preparation to 

[S*Wethoxy-2-(4-methoxmethyloxyphef»yt)-3'{4-ben2yJoxy)pt»enoxy^er)2o{bJthlophene 
t0197] 




[019»] mp 84-9S' C. NMR {DMSO-d^ d 7.65 (d, J = 2.0 Hz, 1 H), 7.64 (d, J « 8,6 Hz, 2H), 7.43-7.32 <ni. SH), 7.23 
(d, J « 8.8 HZ, 1 H), 7.08 (4, J =8.6 Hz, 2H}, 7.04 (dd, J » 8.8. 2,0 HZ, IH), 6.92 <q, Ja8 = 9.2 Hz, 4H), 6.26 {S. 2H), 6,21 
(S, 2H), 6.01 (6. 3H), 3.40 (s. 3H). 3.37 <s. 3H), FD mass Spec S28. 



SO 
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Pfepafatjon 11 



[6-Methoxy-2-{4>meth©xmethytoxypheriy!)-3.{4-hydroKy)phenoxy]benio|blthiopte^ 



[0199] 




[0200J mp 80-91" C. 'H NMR (DMSO-ty £i9.15 (s. 1H). 7.65 (d. J = 8.1 H^, 2H,V 7 63 (d. J = 2.0 H;^ 1H), 7.22 {d. 
J - 8.8 Hz. 1 H), 7.06 ({W, J - 8.8, 2.0 H2, IN), 6.72 (q, J^b ^ ■< ^^2- ^H). 5.26 ^S, 2H), 5.21 {s, 2H>. 3.40 (s, 3M), 3,37 
16, 3H). FD mass spec 438. Anal Cated. for Ca+HagOeS: C. 66.74; H, S.06. Founti; C. 65,50; H, 4.98. 

Example 28 

[e-Methoxy-2>(4>methoxyphei^tH4irDmoji>en2t41i]t)itoph«tt«-{S-extde} 



[0202] To a soiimoo of [6-!r!eiho)cy-2-(4-msinoxyphenyt)-3-t>fomo]b6nzo (bjthiophene {10.0 g, 26.6 mmof) !n 50 mL 
of anhydrous methylene chioficie was adcJed 50 mL of trtftouroaceJic acid. Afterstirring tor 5 minutes, hytlfogen peroxide 
(4.0 mL. 28, s mmol, 30% aqueous soiytton) was acJCted. The msiifting mixture was stirred ai amfaiem temperature for 
2 hours, SoSict sodium bisyiflts {1 .25 g) was added to the darit soiution foffowed by 15 mL of water. The mixture was 
stirred vigoroiisiy for 1 5 minutes then concen&ated m vacuo. Ttie residue was partitioned between cJiloroform saturated 
sodium bicarbonate sototion {200 mL ea,). The layers were separated and the organic layer was extracted with salif- 
rated sodiiim bicarbonate sofation. The organic layer was then dried (sodium sutiase) and concentrated In vacuo to a 
solid that was triturated from eihyl ether/ethyt acetate. Filtration provided S.20 g (80%) of [6-methoxy-2-(4-methoxy- 
pheny!)-3 bfomojbenzo [t3|th!ophen6-(S-oxide) as a yeliow soild thai can oe reerysiaiiized from ethyi acetate, m.p. 
1 70-172° C, 1H NMR (OMSO-dg} d 7.24 (d, J - 2,2 HZ, 1H), 7.68 {d, J = 8,8 HZ, 2H), 7.S4 {d, J = 8.5 HZ, 1 H), 7.28 
(dd, J « 8,S. 2.2 Hz, 1H), 7.10 {d. J » 8,8 H, 2H), 3.86 (s, 3H), 3.80 (s, 3H). AmS, Caiod. for C^gHigOgSSr C, 52.62: 
H, 3,S9. Found: C. S2.40; H, 3.S5, 



t0201| 
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Exsmpte29 

Prepsrecf in an snslogous manner was iZ-(4-m«lhoxy|>heny)}-3-i>romo]befl2o{b]tbiophene-(S>exide}. 



o 



[08041 mp 120-125 *C. NMR (DMSO-dy d 8.06 (d, J ~ 7.8 »Z, 1H). 7,78-7.59 {m, SH), 7.t3 (d, J = 8,7 H2, 2H), 
3.ai (s, 3H}. FO mass spec: 335. Anst Caicd lor Ci5H„OjS8r: C, 53,75; H, 3,31 . Found: C. 53.71 : H. 3,46, 

Preparation 12 

Preparation of 4>(2>(1''P!pei')t')nyt)ethoxy}-ph8nol. 

[oaosj 



[0206] To a so lution of 4-b8nzy loxypHetioi (50.50 g, 0.25 mot) in 3&0 ml of anhydrous DMF wa« addeci 2-ch!ofoethyi- 
pipertdine {46 30 g. 0.25 mot). Alter ssirfing for 10 minutes, potassium carbonate {52.0 g. 0,S7& moi) and cesium car- 
bonate (86,0 g, 0.25 moi) were addec The resulting heterogeneous mixtum was stirred vigofoosiy at ambfSrt Ismp&r- 
ature for AS hours. The reaction was then pouted [nto water (500 ml) anci exiracteO with metiiylene ohlorid©. The 
organic was than extracted with ■. N sodium nydroxide 5.eve;al times ana iinaliy wssiwd wrth brine. The orgarvic iayer 
was then dried {sodium sulfate) and conce.nirated in vacuo to an oii. Chromatogrgpliy (SfOg, 1 -A hexanes/sthy! acetate) 
provrded 60.0 9 (77'!'oj of 4-[2-(i-ptperidtnyt)ethoxy]phenoxybenzyt ether aa a cofortess dii, 'H NMR {0*4SO-dj^ d 
?.40-7,27 (m^ 5H) , 6.84 (q, J^s - 1 ^ & Hz, 4H), 4,98 18, 2H}, 3.93 {t, J «6,0 HZ, 2H). 2,S6 {t. J = 6.0 HZ, 2H). 2,35-2.37 
{m, 4H), 1.46-1.32 {m, 8H).. FD rrtass spec: 311. Anat Calcd, for C^^s^O^. C, 77,14; H, 8.09; N, 4.S0. Fourrd: C, 
77.34; H, 8,18; 4.64. 

[0207] 4-t2-{1-Pip6rifllfnyf)6tt50){y]phenoxybenzyf ether {21 .40 g, 68,81 mme!) was dissotved in 200 mL ef 1 ;1 EtOH/ 
EtOAc comaining 1% cc«. HC1. Ttte solution was transferred to a Parr bottle, and S% pailadtum-on-cartson {3,4 g) 
was added. The mixturs was hydrogenated at 2,8 x 10* Pa {40 psi) for 2 hours. The mixture was then passed through 
a plug ot Cetfte to remove cataiyst. The fsttrate was concentrated in vaciiotc a solid tiiat was slurried in eihyi ether and 
fiitcffid to provide 12. 1 0 g (83%) ot 4-{2-{1 ptpsridinyi) ethoxyt-phenoi. mp 148-160' C. NMR (DMSO-dg) d S.40 (s, 
1 H), 6.70 >i^6 = " S Hz. 4H). 3,93 (t. 4 » $.0 Ha. 2H), 2.59 {t, J = 6.0 H2, 2H), 2.42-2.33 (m, 4H), 1 .S2-1 ,32 {m, 6H). 
FD mass spec: 221 . Anai. Cafcd. ior CiaH^eNOj: C, 70.S6; H, 8.09; N, 4.60, Found: C. 70,75; H. 8.59; N. 6.54. 
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[S-Methoxy.3^4-£2-(1-piperid>ny^)ethoxylpb«noxy^2.(4.m©thoxyp^^enylHbeo^o[^l^^ 
s [0208} 

so {0209} To a solution of 4-|2-(l -piper idinyt)ethc>xy)-phenoi (0 32 g. 1 .43 tnmof) in 5 mL of anhydrous DMF at ambient 
iemperature was added sodium hydfide (0.57 g, 1 .43 mmoi. 60% dispersion in mineral oil). Afts r si inring for 1S minutes. 
f6-met!\oxy-2-(4-rr!etiioxyphenyl)-3-brOTo!ben2a[bHhiophene {S oxide) (0.50 g, 1 .37 mma!) was added in smafi por- 
tions. After stirring for 1 hour, the reaction was judseci complete by TLC analysis. The sofvent was removed in vacuo, 
and the residue was distributed between water and 1 0% ethsnoi/ethy I acetate. The organic was waaiied eevefs) limee 

£S with water and then drJed (sodium suffate}. Concer>tration in vacuo gave an all that was triturated from ethy! acetate/ 
hexanes to provide 0.62 g (89%) of {6-m8thoxy-3-{4-(2-(l -piperidinyi}ethoxy} phenoxy}-2"{4-metliox^her»yl)lben2o fb] 
th)ophart8-(S-oxide), as a tight yellow soSd. mp 97-100' C. mn (DMSO-rf^ <* 7.68 (d. J ^ 2,t Uz, 1H), 7.62 (d, J 
= 8.8 Hz, 2H). 7.08-6,92 {m, OH), 6.85 {d. J = 8.8 Hz, 2H), 3.94 {t, J = 6,0 Hz. £H). 3.81 {*< 3H), 3.72 (s, 3H), 2.5S {t. 
J = 6.0 Hz, 2H), 2.39-2.32 {*n. 4H), 1 .47-1 .32 {m, 6H). An^. CaM. iorC^H^^m^B: C, 68,88; H, 6.18; N. 2,77. Fouftd; 

30 C, 68,95; H, 6.04; N. 2.57. 

f*i«pared tn an anaiogeus manner was £3-[4>12-(1>piperidmyt)ethoxy]phenc»Ny|-2*{4-methoxypheflyt)} beriJEO^] 
s$ thtophene>{S-oxide} 



40 



4S 



$0 




£0211 J Oil. 1H NMR fDMSO-cfg) d 6.03 {m, 1H), 7.S5 {d, J = 8.7 Hz, 2H). 7.53-7.50 (m. 2H). 7.09-8.82 (m, 7H), 3.94 
{bt. J = 5,9 HZ, 3.74 (s, 3H), S.56 (bt, J = 5.9 Hz, 2H). 2.36-2,33 (m, 4H), 1,46-1.31 {m, 6H}. FD mass spec: 47S. 
55 Anat. Caicd for cJeHaaNO^S _C 70 71 ; H, 6 16, N, 2 94 Found; C, 70.44; H, 6.43; M. 3.20, 



S3 



EP 0729 956 B1 



Exampte 32 



{6-Methoxy<^*(4'{£-<^pfperidlny))ethoxy]pHeRoxy]-2-{4«methoxyp!)enyl>Jb^ hyclrochioride 



[021 3] To a solution of [8-m0thox5r-3-f4-[2-{1 -piperidinyO ethoxyjphent»<y|-2-(4-mathoxyphsnyt)S3enzo[bjthiophene- 

(S-oxide) (Example 30) (3.00 g, S.94 mmol) in 200 mL of anhydrous THF under nitrogen gas at 0" C was added iithtum 
aluminum hydride {0.34 g, 8.91 mmoi) in smai; portions. After si irring tor 30 mmistes. ^he reaction was quenched Dy 
the carefui addiiion of 5.0 ml c! 2.0 N fiodium hytSroxide. Tlie mixture was stirred vigorously tcr 30 minuses, and 
additiona! 2,0 N sodium hydroxide was added Jo dissotve satts. The mixture was inen distributed between water arid 
10% sodium fiydroxide. The layers w&re sepsrsteo and the aciueous extracted severaf times wilh 1fPS> elhancji/sthyi 
acetate. The orgar^ic layer was aned (sodium sulfate) and concentrated in vacuo to an oil. The crude product was 
dissolved in 60 mL of 1 :1 ethyl acetate/ethy! ether and treated witii excess elJiyi ether hydfochtohde. The resutting 
precipitate was colfecied and dried to provide 2.88 g (88%) of [6-methoxy-3-l4-{2-(1-pipendiRyi) etfioxy3phefioxyJ-2- 
(4methoxyphcnyi)lben2o[t>}thjophene hyctfod»it>rfeie a wtilte solid. 
[0214} Exampis 6 was also prepared from Exampie 31 lay tfne same procedut*. 

Preparation 13 

6-Mleth(»tyb«nzofi»)t{ilopt)ene>2->bon>niesotd 



E0216} To a soluttofT of S-mathcxyt)eh/<Hb3thtophfiRe {18.13 g. .111 moi) in 150 mL of anhydrous tetrahydrofumn 
(THf=} at '60* C was aeided n-buty)i!ihtunfi (76,2 mL, mol, 1.6^/1 soiutiofi m Kexanes), dropwise via sydnge. After 
stirring tor 30 minutes, trifsoprepyf borate {28.2 ml. .122 mol) was introduced via syringe Tf?e resulting mixture was 

dilcwed to graduaity warm tc Q" C and tiien dtstributed between IN hydrochioric acid and ettiyl acetate (300 ml each). 
The layers were separated, and ifie organic layer was dried over sodium sulfate. Concentration in vacoo produced a 
wh.le solid !!>at was triturated from ethyl ether hexanes. Filtration provided 16.4 g (71%) of 6-methoxybenzo[b] thi- 
ophene-2-boronic acid as a white sofid. mp 200' C (dec), % NMR (OMSO-rf^ d 7.B3 {s, IN), 7.78 (d. J = 8.6 Hz, 1 H), 
7.61 {d. J 2.0 H2, 1 H), 6.97 {dd, J » 8.6, 2.0 Hi, 1 H), 3.82 (s, 3H). FO mass spec: 208. 



[0212] 




t021S} 
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Pr»pafattor> 14 
s [0217] 




[02181 To a soiufion of 6-methoxyben2o[t)jthiophen&-2-i}eronic acid {3,00 g, t4.4 mmal) in 100 mL of toiyene was 
w added 4-(methanesoifonyfoxy)pheny!bromicie {3.96 g, 1 6.8 mmol) f ofiewed t)y 1 6 mL of 2,0 N sodium cariaonats solu- 
tion. After stirring for 1 0 minutes, tetraktstripiienytphosphinepaSadtum {0.60 g, 0.S2 mmoi) was addwt, and the resuiting 

mixiure was heated io fsflux for 5 hours. The neeclion mixture was ihcn 8l{owe<itD coo! to ambient temf>eratur« whem- 
upon the product precipitated ffom the organic phase The aqueous phase was removed and the organic fayer was 
coricsfitfatcd in vacuo io a solid. Trituration from ethyl eiher yielded a sotsd that was fitefecf and dried in vscyo to 
^0 provide 3.70 g (77%) of f6-methoxy-2-<4-methanesul}onyloxy-phenyl)]ben20(&Jtft!Oph8ne as a tan solid, rnp 197-201' 
C. mmm (DMSO-dg) d 7.S2-7.77 (m, 3H), 7.71 (d, J » 8.6 Hz, 1H), 7.S4 {(S. J = 2.3 H^. 1H), 7.40 (d, J = 8,7 Hz, 2H). 
6.98 {dd, J ^ 8.7, 1 .5 H?, 1H), 3.80 3H}, (s, 3H). FD mass spec 334. AnsJ. CaJcd. for CiaHwO^Sa; C, 57.46; 
H, 4.21 . Found; C, 67,76; H, 4.21 . 

P r e ^Mtratten IS 

Prepared in an {instosouB manner to Preparation 14 was {S-inethoxy>2'(4-foenzykMiyp)i*t^]b«i«« Itii 

thiopHene 

30 p3213j 



35 




£0220} Yield =^ 73 %. mp 217-221' C. M fiUH (OMSO-d^) d 7.63-7.60 {m, 3H), 7,59-7.26 {m, 7H), 7.02 (ti. J » 8.7 
40 Hz, 2H), 6.96 {dd, J = 8.8, 25 Hz, 1 H), 6.11 {s, 2H), 3.88 {&, 3H). FD mass spec 346. An^, Catod. for CggHigOaS: C, 

76.£7; H, 5.24. Found; C, 76.00; H, 5.25. 

Prejaaration 16 

*s [6<-Hy<lr«xy<2-{4-methan«»«uif«»nyloxyt»iteityQ)ben%o{b) thiophene 
£03211 




102221 To a soiutioh of f6-methoxy-2-<4~methaf)eso!fonyloxyphenyi)^^^ mmo!) iri an-" 

hydrous methyfene chforide (200 mL) at room under nitrogen gas was added taoron trit>romide {14.20 g, 5.38 mL, S6.8 
mrmt). The rosuiiing mijtture was stirred at ancient temperature for 3 hours< The reaction \im$ quenotied by slowiy 
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pouring into excess Ice water After vigorously stirring for 30 minutes, the wMe precipitate was coffected by fittration, 
wasttect several times with wuter, md than dried in vaa/oto provide 8.92 g {98%) of [8-iiydfoxy-2-(4-m8ttiaftesu8ony- 
toxypher>yi)] ben7o[b]thiophene as a white soHd, mp 239-243* C. m NMR (DMSO-cfg) d 970 {s, 1H), 7.76 (d, J =■ 8.7 
H7!, m). 7.72 (s, IH), 7.62 (d, J « 8 7 Hz, 1 H), 7.38 (d, J = 8.7 Hi, 2H), 7,24 (d, J = 1 ,7 Hz. 1H). 6.86 {dd. J = 8.7, 1 .7 
s H7, 1 H), 3.38 (s, 3H), FO mass spec 320, Ami. Gated, for C^gHigO^Sj: C, 56.23, H. 3.77, Found: C, S6.49: H, 3 68. 

Preparation 17 

[6-8en2yioxy.2-(4.meliTanesotft»f»yioxypheoyt)]beni»|b|thiophene 

10 

[0223] 




30 [0224] To 3 soiution of lS-hydroxy-2-{4-methanesuSonyiox>^henyl)! Deoxofbjihsophens (3.20 g, 10.0 mmoi) in 75 ml 
of anhydfDOB DMF was added CsgCOa (6.7S g, 1? 7 mmo!) fcllowed by benzyichloride (1.72 ml, 11.0 mfTjof). The 
resufting mixtuw was stirred vigoroasiy for 24 mum. The soSvcnt was removea in vacuo, and the solid residue was 
suspended in 200 ml of water The white precipitate was coitected by fiiiration and wastied severai times with water, 
Upon drying in vacuo, the cru<3e product was suspended in 1 .1 hexanss.cthy! ether. The soi:d was coHected tc provide 

ss 3. 72 g (91 %) of {S-taenzyioxy-2-(4-methanesuifany)oxy-phenyi)lfaet>2o£b|ihiopher?e as a whSe striid, mp 1 98-202* C, H 
NMR (DMSO-dj) d 7.81-7,78 (m, 3H), 7.72 (d, J 8,7 Hz. ^ H). 7,64 (d. J » 2.2 Hz, IH), 7.47-7,30 (m, 7H). 6,15 is. 
2H), 3.39 (s, 3H), FO mas8 spe« 410, 

PreparaSon.lf 

30 

i;6-BenKyioxy-2>(4-hy<ir9xypheny}}]beRzon}]ttitof)hene 



3S 




4lf 

E0226J To a sofution of J6-befay!oxy-2-(4-methanesalfof)yi<wypheRyt)lben20{b]thiophsne (12.50 g, 30,60 mmot) \n 
300 ml of anhydrous THF under nitrogen gas at ambient temperatufe was added fitfiium aiuminum hydride (2.32 g, 
61 .0 mmo!) in sniatt podions. The mixture was Ihen stirred at ambient temperatitre for S hours and then quenched by 

carefuffy pcurirtg the mjjftore into an excess of cold 1 ,0 N hydrochforic acid. The aqueous phase was extracted with 
ethyi acetate. The organic was then washed several times with water andthen dried (sodium su(fate) and concentfated 
in Vacuo to a solid. Chromatography (silicon dioxide, ciilorofojTn) provided 8.75 g (87%) of [6-^n£y!oxy-2-(4-hydrox- 
ypheny)))bcnxo[bl thiophene as a white solid, mp 212-216<" C. NMR itmSQ-cfg) d 9,70 {&, 1H), 7.63 (d, J ^ 8.7 Hi, 
1H). 7,SS (d, J - 2.2 Hz, IH), 7.51-7.30 (m. 8H). 7.00 {dd. J = 8.7, 2.2 Hi, IH), 6.80 (d, J= 8.6 Hz, 2H). 5,13 (s, 2M). 
S6 FD mass spec 331 . An^. Caicd, for CjiH^gOaS: C, 75,88: H, 4.86. Found: G. 75.64; H, 4.8S. 



S6 
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Exampte 19 




•eca, 



|0228j To 8 soiutfon of [6-ben?yioxy-g-(4-hy(jroxyphenyt)] benzofb] thiophene (8^0 2SAQ rrniof) Jn 200 ml of 
anhydrous DMF under nitrogen gas at atrtoient tempersttors was actcied sotfum hydiicfe (1.6S g, 41 .6 mmot) In smaii 
portions. Ones gas evoiution had ceased, iodomeihane <3.25 mL, 52.18 mmot) was sme6 dropwise. The reaction vms 
siirred for 3 hours at ambient temperaiure. Tlie solvent was men removed in vacuo, and the residue ttistributed betwetsn 
wafer/ethyt acetate. The layers were separated, and the organic phase was washed several limes with water. The 
orgafJic layer was then dried {sodium suifaie) and concentfated in vacuo to provide 9.00 g (98^45 of j6-benzyiQxy.2- 
^4-meth03(yphenyf)] benz<j{t>]thtophene as a white sotid. mp 180-185* C. 'H NMR (DMSO'ds} o ?,67"7.5S {m, SH), 
7.46-7,29 im, 5H), 7,02 jdd, J = 8,8, 2,2 Hz, 1H), 6.S8 (d, J = 8.7 Hz, 2H), 5.13 (s. 2H), 3.76 {s, 3H). FO mass spec 
346. Anaf. Caicd. tor CgaH^gOgS; C, 76,27; H, S.24, Foufttt: C, 76.54; H, 6.*3. 

Pffeparatton 20 

{e-B«nzyiexy-2>(4-m«th«xyph8ny]}^(ern(»]b«n»»>|^]th)ophene 



t0230| f8-Benzytexy-2 -{4-^ ethoxyphenyl)j)eo?olfo|thiophene {1 0. 0 g , 28.8 mmot) was placed in 200 mL of chloro- 
form along with 10.0 g of solid sodium bicarboriate at amiJient Semp&raiore. To this suspension was added bromif^s 
( 1 .BO mL. 29. 1 mmoi) dropwise over 30 minutes as a solution in 1 00 mL o! chioroJorm, Upon completion of the addition, 
water {200 mL) was added and the fayers were separa'.ed. The organic piiase was dried (sodium sulfate) and concen- 
trated fn vacuoto a white soiid. Ciystaiiization from rtjethySerte chloride/ mefiiano! provided 10,50 § (85%) of [fi-tsen- 
2ytoxy-2-(4-methoxyphenyl)-3-bromo3ben2o-p>3thiophefteHs a white solid, mp 1 48-150» C ""H NMB (OMSO-dy d 7.70 
(d, J = 2,2 Hz. 1H), 7.65-7 .SO (m, 3H), 7-47-7.30 (m, 5Hf, 7.19 <dd, J *= 8.8. 2.2 Hz, 1H>, 7.06 (d, J * 8.7 H2. 2H>, S,17 
(s, 2H), 3.78 (s, 3H). FD mass spec 346. Ata/. Gated, lor CKH^^OgSBr: C. 62.13; H, 4.03. Foundt C, 61 ,87; H, 4.00, 



[022d) 




87 
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Pr«{»ared in an analogous manner was C6-meth6xy-2*<4-)9enzyloxyphenyl>-3-broiTH>itM»nzo-[bjthiopi<«ne 




[0232] Yieict - 91%, mp 125-127" C. NMR (DMSO-d^) d 7.64-7,61 {m, 4H}, 7.46-7.31 (m, 5H). 7.15-7,09 (m, 3H). 
5.15 {s, 2H), 3.82 (s. 3H). FD mass spec 346. Ami. Calcd fQrCgsHiTOjSSr C, 62.13; H, 4,03. Found: C. 62.33: H, 3,83. 
[0233] Pref>areii in a manner analgous to Exampie ZS are Exanptes 33-34. 

Exampte 33 

[6<Benzyioxy-2>{4-methoxyphenyi}-3-br(>rnojbenzotb]ttiiopbane>(S<axide) 
r0234} 




0 



£0235] Isofated as a yeiiow soiid iay crystaBization from ethyi acetate, mp 202-205" C. ''H NMR (DMSO-dg) d 7.80 
{d, J »= 2.2 Hz, 1H), 7.68 (d. J « 8,7 H2. 2H), 7.55(d, J = 8,4 Mz. 1H) 7.47-7.32 (m, 6HK 7.10 {d, J = 8,7 Hz, ZH). S 23 
{s. 2H). 3.80 (s, 3H). FD mass spec 441 . Anat. Calcd. for CgaH^O^SBr: C, 69.87; H. 3,88. Foittid: C, 69.59; H, 3.78. 

Exampte 34 

[6-il^ethoxy*2>{4-beRzytaxyphenyt)-3^romo]b«n»»{b]thiopherte-(S*«x{ete) 
10236} 




[0237] iscsialed as a yeiiow soiid by chromatography {SiOg. CHCI3). mp 1 1 9-123' C, *H NMR (DMSO-dg) d 7.73 {d, 
J«2J2 H2.1 H). 7.88 (d. J 8.8 Hz^2H). 7.55 (d. J » B.S Hz, 1 H) 7.46-7.31 (m, S), 7,26 (dH, J » 8 J, 2.2 H2, 1 H), 7.18 
■{d. J « 8.6 Hz, 2H>,S,16 (s> 2hIs.86 (s, 3H), FD mass'spec 441 . Ami Caied. for Ca^^^O^: C, 69-87; H. 3.88. 

Found: C,S0,13; H,4.'!0, 

[0236] Ptepared in a manner aoalagous to Exampie SO are Examptes SS-36. 
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[6-BenzyJoxy-3-t4-p*n-piperidmyl)ethoxylphenoxy]-2-{4-methoxyphcHyJ)lbeo2of^^^ 




so [0240} Yeifow 01). "iH NMR [OMSO-dej d 7.76 (cJ, J 2.2 H2, 1H), 7,62 (d, J » 8.8 Hz, 2H), 7.44-7,30 {m, 5H), 7.12 
{m., J = 8 6, 2 2 H?:, 1 H). 7 03-6.93 (m, 5M), 6.85 {d, J = 8.0 Hz, 2H), 5.18 (6, 2H). 3.94 {bt. J = 5,8 Hz, 2H), 3,73 {S, 
3H), 2.66 (bt, J 5 2H), 2 37-2.34 {m, 4H), 1,45-1 .32 {m, 6H). FO mass Spec 592. i«oa/. CaiotI, forCasHggNOsS: 
C. 72.26; H, 6.D6; r^, 2.41 . FoufiCi; C, 72,19; H. 5,99; N, 2,11 , 

t6-Methoxy-344-jpt-(1-pfperkiiny()ethoxyIphcnoxyha-(4"bcnzytexypheoyO|^^ 
[0241] 




■*s [oa42J Ycfiow solid mp 89-93° C. tH MMR (DMSO-d^) d 7 68 ^d. J = 2.2 H?, 1H), 7,62 (d, J = 8,8 Hz, 2H), 7.42-7 .S8 
(m, 5H). 7.08-6,92 (m. 6H), 6.86 (d, J = 8.6 H«, 2M), 5.09 (s, 2H>, 3.94 {bt. J = 6.8 Hz. 2H). 3,61 (S, 3H), 2,S6 {fct, J « 
5.8 Hz, 2H), 2.37-2,34 {m, 4H), 1 45-1 31 ^m, 6H) FD m^&s spec 592. Anai Caicd. for C^^H^O^BfQ.Z^ EtOAc: C, 
71,62; H, 6,18; U. 2 32 Found: C. 71.32; H, 5.96; N, 2.71. 
{0243} Prepared in a manner anaiagous to Exampfe 11 are Exampes 37-38. 
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s [0244] 



ro 



IS 




1024SJ isolated in 95% overs!! yietd starting ffom {6-l)enzyloxy-2-{4-methoxypheriyl)-3-bromolbenzo{bithiophene-(S- 
oxide) . Porified by chromatography {SiOa, 1 -5% metbanoi^cMoreform) to provicte an off-white solid, mp toa-IOS* C. 
mm {DMSO-cy d 7.62 {d, <J = 2.2 Hz, 1H). 7,59 (<J, J « 8,8 Hz, 2H), 7.45-7,30 {m, 5H). ?.15 (dd, J « 8.6 Hz. 1H), 
7.00-6.94 {m. 3H), 6,82 (s, 4H}. £.13 (s, £H), 3,92 jbt, J = 5.8 Hz, 2H), 3.72 (s, 3H). S.S6 (bt, J S.8 Hz. 2H), 2,37-2.34 
(m, 4H), 1 .44-1 .31 (m. 4H). FO mass spec 565. Msi, Galcd. for CasH3sN04S; C. 74.81 : H, 6,24; N , £.48, Found: C. 
74.35; H, 6.07; H, 2.76. 

Examp te 38 

te-M€*hoxy-3-^4^2-{1•p^rW^nylMhoxyJp^^enoxy^2-{4-b«n^yloxyph«^yi)Jben^6^^^ 
S6 [02461 



35 




4s [02471 YieW = 81%- 1 06-110* C. iR NMR (OMSO-cy d 7£9 (d, J = 8.8 Hz, 2H}, 7.54 {d, J = 2.2 Hz. 1H), 7.42-7,28 
(m, 5H), 7,13 <d, J =^ 8.8 Hz, 1H}, 7.03 (d. J 8.8 H2. 2H), 6.82 (S, 4H), 6.08 (s^ 2H), 3,92 (bt, J = 6.8 Hz, 2H), 3.78 <s, 
3H), 2.65 (Pt, J - S.8 Hz. 2H), 2.37-2.33 (m. 4H), 1 .44-1 .31 (m, 4H), FD mass spec 565. Ami Cated, tor Cg5H^N04S: 
C, 74.31 ; H, 6.24; N, 2.48. Found; C. 74.26; H, 6.17; H, 2.73, 



Ex«mpte3S' 



[e*Hydroxy^-[442'{1*t$iperid(ftyOethoxy]phenoxyl-a-(4'tn«thoxypheny)}}tanzo!>]thi^^ 



[024S} 



102493 Toa scfutten of [6-i?enzy!oxy-3-[4-J2-5l -ptpeiidiny!) ethoxyjpt-iencxy|-2-(4-methoxyphenyl)]benzo[b|l!-iiophefi8 
{8,50 g, 15.0 mrpot) in 300 mL of 5:1 ethanol'ethy! acetate was atjded paiiadium black (1 ,50 9}, ammonium formate 
{3.50 g, 55,6 mmoi), and 30 mL of water. The resulting mtjrture was heated to rsffujc and monitored by TLC. After 
s^roxiffl^sly 3 hours, the reaction was judged compiete and the solutiort was cooled to amblsnt t^perature. The 
reaction was filtered throu9h a pad of Celfte to remove catalyst, and the ftttr<^e was concen&ated in *metio to a solid. 
The concentrate was dfstriijyted between saturated sodium blcaittonate solution and 5% ethanof/ethyi acetata. T*^e 
layers ware s^arated, and the organic phas« was dried (sodium suifata) and cortcentrated in vacuaThe crude product 
waschromalographed {stiicon dioxide, 1 -5%methanol/chlorofofm)to provide 6.50 g {91%>of t6-hydroi(y-344-t2"{1-pip- 
eridiny!) ethoxy]phenoxyj-2-(*-methoxyphenyS)}ben2o{fa|ihiopftene as foam tlvat converted to soiid upon trituration wth 
hexanes mp 174-1 76' C NMR (DMSO-rfg) d 9.77 (s, 1H), 7 56 (d, J = 8,8 (^2, 2H), 7.23 (d, J = 2.0H^. 1H), 7.07 
{d, J = 8.6 Hi, 1 H), 6,83 (d, J = 8.8 H2, 2H), 6,81 (S, 4H), 6.76 {dd, J » g,8, 2.0 HZ, 1 H), 3,91 {bt, J - S,9 Hz, £H), 3.71 
«is , 3H), 2.SS (bt, J = S.9 HZ, 2H), 2.38-2.33 (m, 4H). 1 .4S-1 .28 {m, fiH). FD massspec475. Ami. Gated, for CggHagNO^S: 
C, 70.71 ; H, 6. IS; N, 2,84. Found: C, 70.4S; H, S.93; N, 2.71 , 



Prejpared In an anatogous manner to Example 39 was [iS>inetlK>xy'3>{4<{3H1*PN=^i'itiinyt)eUtoxylphenoxy]^> 
{4-hydto)iypftet^l)]ben2o|b}thtepheRe 



[02513 Yfsid = 8&%. mp 147-150" C. NWR {DMSO-d^} c 9.72 (s, 1 H), 7.51 (d, J = 2.0 Hz, 1H), 7.46 (d, J = 8.6 
H2,2H), 7 11 (d, J = S8Hz, 1H), 6,88 (dd, - 8 8. ?.2 h;. 1H) 6 81 {s, 4H), $.76 (d, ..i 3.8, 2H). 3.91 (bt, J = 8.9 Hz, 
£H), 3.77 (s, 3H), 2.55 (bt, J - 5.9 Hz, 2H). 2.38-2.33 {rr. 4H}, 1,48-1,26 <m, 6H). FD mass spec 475 4«3/. Gated, for 
CjgHjgf^iO^S; C, 70.71; H. 6,15; IM, 2.94, Found: C, 71.00: H, 6,17: N, 2,94. 

{02525 Aftefnaifvaiy, Cxarnpies 39 and 40 can be prepared by fha sarrie transfer hydrogeribiysis procedure directly 
in 90% yield from {6-m8Jhoxy-3-[4-{2-(i -piperidfnyl)ethoxy}phenoxy]-2-{4-£)en2y)oxyphenyi)1benzoft>Jthiophen8-{S-OX- 
ide) and t6-benzyio)(y-3-{4-[;2-{1-pfpertdtnyt}ethO)tyjphe(ioxy3-2-(4-methoxyphenyf)jben2o [bjthiophene-is-oxide), re- 



Exampte 40 



[0250] 
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spectivefy. 
Exampte 41 

[6-Hydfoxy-3-E4-r2-{1-pipertdiny!)ethoxyiph8noxy]-2-(4-methaxypheny!)JbenXD[bjth 

converted to its hydrochforide salt in 85% yiefd by treatment with ethyl ether*ydrochtoride in ethyl acetstte 
toitowed by crystsfHzallon ffom ethanottethy) 8C«tate 

[0253] 




f02S4] mp ISS-ieo" C. 1H NMR (DMSO-dg) ct 1 0 £8 ibs. 1 H), 9 85 {s, 1H). 7,56 {d, J = 8.8 Hz, 2H), 7,25 (d, J 2.0 
Hz, 1 H), 7,06 (d, J » 8.7 H2, 1H). 6.83 (d, J 8.8 H2, 2H). 6.87 (q, J^g a 9.S Hz, 4H), 4.27 (bl, J = 6.9 Hz, 2H), 3.71 
(s, 3H). 3. 44-3.31 {m, AH), 3 98-2.88 (m. 2H), 1 .74-1 ,60 (m, 5H), 1 .36-1 .29 {m, 1H) FO mass spec 47S. /iRSi. CalCd, 
for C28H29N04S'l ,0 HCf; C, 65.68; H. 5.90; N, 2.73. Found; C, 66.88; H, 6.11 ; 2.64. 

Example 42 

Prepared in a manner analogous to Example 41 was [6>hytiroxy>3>[4<t2-{1<p(peridinyt)ethoxy3phenoxy]'<2< 
(4-methoxyphenyl)3beiao{bithiophenehyd««shtortde 




[02563 rtiP 215-217* C. NMR {DMSO-dg) d 10.28 (bs, 1H), 9,80 (>. tH>. 7,52 jd, J = 2,2 H^, 1H), 7.47 (d, J » 8.6 
H2, 2H), 7 1 ? (d. J = 8.4 Hz, 1H), 6.91-6.80 (m. SH). 6.78 {d. J = 8.6 Hz. 2H). 4.27 (bt. J « 5.8 Hz, 2H). 3.78 (S, 3H}, 
3.43-3.34 (m, 4H), 2,97-2.01 (m, S.H), 1,78-1.61 (m, 5H). 1.36-1.29 {m, 1H). FD mass spec 475. Ami. Caicd. fOf 
C£8H;sN04S»1 .0 HCI: C, 66.68; H. 5.90; N, 2,73. Found: C, 65.67; H. 5.79; N, 2.99. 



£F0^d956B1 

[6-Benzoylaxy-3*[4'[2>(1>piperidiny)>-ethoxy|phenoxy|-2'(4-benzoyiaxy;»heftyi^}benzo|b}thbp 
[02S73 




[0258} To a soEution of Exampfe 20 (0.50 g, 1 .08 immot) in 20 m! of anhydrous tetratiydrofuran at 0* C was added 
Si triethyiam(ne {1 .00 mL), To this mixture was added benzoyichloride $0,28 ml, 2,36 mmoi). After stifriflg at 0* C for 2 
hours, the reaction was quenched by distrfeuting between ethyi acetaie/saiurated sodium bicarbonate solution (100 
ml sacii). The layers were separated and the organic was dried (sodium sulfate} and cwcenuat&d m vacvo to a white 
soiid. The crude product was dissolved in lOmLofethyi acetate and treated wiJh etnyt ethefhydrochloric acid. A white 
precipitste formed tha? was cofiected by filtration. Drying provided mg {50%) of [6-beo?oyfoxy-3-{4-{2-(i piperidirsy!) 
30 etfioxyjphenoxy]-2-{4-i3en2oyioxvpheny!)lt5snzo f&lthiopfsene hydrochionde as a white soiid, rt^p 200-204" c. 'h nmr 
(DWSO-d^) d 9.95 {bs, 1H), S.18 {m. IH), S 16 (m, 2H), S.12 idd. .J 10,0, 2,0 H?, SH)/7.87 (dd, J ^ 7.0. 2,0 H^, 2H), 
7.76 {m, 2H), 7.64 (m, 2H), 7.42 (d, J - 7.0 He, 2H). 7 34 (dd, J - 8,0, 2.0 Hz, tH), 7.00 (S, 4H), 4.32 (m. 2H}, 3,45 (m, 
4H), 2.99 (m. 2H}. 1 .76 (m.SH). 1 .39 {m. IH), Anaf. Catcd. forC4,H3sNOeS-1,5HCt; C, 67.97; H, 5.08; N, 1 .93, Found; 
C, 68.06; H. 5.24; N, 2-01. 
^ 8y the same procedure was prepared: 

Examftte 44 

tS-Bhytsutfonytoxy'^-t4-[2<(1-piperidmyt)ethoKy^pheft«xyi'2-(4-ethyisuifonyioKypheriy!)]b«nzoi^^^ 
«J hycirochiorlde 



50 




[02613 Yield » 72%. rtp 1 1 0-115* C. NMR (OMSO-dg) d 10. 16 jbs, 1 H), 8,15 <d, J = 2.0 Hz, 1 H), 7,85 {<i, J = 7.0 
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H2, 2H), 7.43 (m, 3H),7.34 (dd. J « 9.0. 2.0 Hz, 1 H), 6.97 (m, 4H), 4 31 (m. :2H), 3.57 (m. 4H), 3.44 (m, 4H), 2.97 (m, 
1.76 (m, 5H), -iAQ {m, 7H). Anal. Gated, for Ca^HasNOgSgtl.SHCi: C. 54.S7; H, S.32; N. 2.0S. Found; C, 54.36; 
H. S.3?; 2.05. 

By s simitar prcwedure smpjoying iriflouromethanesuitortie anhydride was: 
Exampte 4$ 

[6'Methoxy-3-(4-[2'(1 -)>iperidinyf}ethoxy]'p henoxy}-2-(4'trt1iou r<»methsn««utfony!oxyi»heny t)| beRXo^bj 



t5 




^■5 [0264] Yieid = 8 1 %. OiMH NMR (OMSO-dg) d 7 82 {d, J = 8.7 Hi. 2H}, 7.60 {d, J - 2.0 Hz, 1H), 7,S4 (d, J = 8.7 Hz. 
2H), 7 17 id, J ^ 8.8 Hz, -iH). 6,93 {dd. J =: 8,8. 2,0 Hr, IN), 6,84(S, 4H),3,92<bt, J =5,7Hx, 2H).3,78 (S,3H), 2.56 
(bt. J = 5,7 Hz, 2H), 2 36-2.30 (.Ti. 4H), 1 ,44-1 .31 {m, 6H). FO mass spec: 607. Ami. Calcd. ior Cg^ggfjOgFaSg.- C, 
57,32, H, 4,64; N. 2,30. Found: C, 57.16; H, 4,52; N, 2.01 . 
£026SJ Prepared from Example 1 by simifar procedures were; 

Exampte 46 

3>[4-{3-(1-pi|3ericttnyi)ethoxy]pher)oxy)|>2'(4*benzo¥ioitypherty l}}benzo{b]thiopherte hydtot^ ioride 
3S [0265| 




[0267] Yt&iC! - S5%. mp ISO-ISd' C. NMR (DMSO-cfg) d 10.48 {brs, 1H), 8.00-8.10 {m, 2H), 7,80-8.00 jm, 3H), 
7.60-7 53 (m, 4H), 7 40-7.56 {m, 6H), 6.93 {B, 2H}, 4,37^.43 {m, 2H), 3,00-3.05 {m, 2HJ, 2.S3-2,63 (m, 6H>< 1 .75-1 -95 
(m. 3H), 1,40-1.50 (m, IH]. FD mass spec: 550. AnaL Calod. for C34H3iMO,tS»1.0HCi: C, 74.29; H, S.68; N. 2.SS. 

Found; C, 74.S2; H, S.80; 2.53, 



€4 
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Exampte 47 

3-{4-p-(1-piperidinyi)BthoxyJpheno)ty)-2-(4-pivaioytexypheny!)|i>erij:o[b^^^ 
5 [026&] 



10 



15 




[0269} Yield 90%, mp = 193-197° C. NMR {DMSQ-d^ d 10.10 (bt s, 1H), 8.12 ;d, J - 8.0 Hz, IH), 7.8S (cJ, J » 
8,6 Hz. 1H), 7.40-7.53 <m, 3H), 7t5(ei,J«- 6.7 Hz, 2 H), 7.00 (s, SH), 4.33-4.40 (m, 3H), 3.46-3.60 {m, 4H), 3.00-3.10 
{m, 2H), 1 ,70-1 .90 (m, 6H). 1 .40 (s. 9H). FD mass spec: 529. Anal. Gated, for CajHggNO+S'l .OHCI: C. 67.89; H, 6.41 ; 
H, 2.47. Foond- C, 68,94; H, 6.81 ; H, 1 ,72. 

SS 

Exampte 48 

3<4.I2-<1-pipttHdiny!)ethoxylphenoxyl>2-{4-*tttylsulfony^oxyphenyi}]ben2o£bphiophen8h 
a> 102701 




[0271| YieicS = 85% while solid, mp = 98-1 04" C NWR {OMSO-rf^) d 1 0.20 (br s, 1 M), 8.02 (d, J ^ 8.0 Hz, 1 H}, 
'ts 7,82 (d, J = 6,7 Hi, 2H), 7.40-7.55 (m. 5H). 7.00 (s, 4H), 4.30-4.40 (tri. 2H), 3.46-3.66 {m, 6H), 3.00-3.10 (m, 2H). 
1 .70-1 ,95 {m, 6H), 1 ,40-1 ,60 (m. 4H), 0,87 {1 J = 7.3 Hz, 3H). FO mass spec: 565. AnsK Ceted.forCa^HgsNOsSaM .OHO; 
C, 61 -83; K 6-03; N, 2,33. Found; C, 61, S6; H, 6.15: 2.25. 
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f6-Hydfoxy»3'[4'^2-{1i»ipefidiny!)ethoxy|-thiophcnoxy]-2-(4-hydtoxypheny!)3benzotb3thio^ 



10272} 





[0273} Preparation of 4-innethoxym0ihyioxy)ph8nyielis«if(<je. 

[0274] To a eotution of 4-(iy<jroxyp{ianylc!isuttj{Se (650 mg, 2.60 mmof J in 1 0 mL of antjydroue N ,N-dtm6tJiy)fQiTnamide 
at 10' C was added sodiutn hydride {230 mg, S.7S mmof, 60% dispersion in mioofaf cfi). After stitnogtof 16 miniSes, 
chfofomethyimemyt ether (0.44 mL, 5.75 mrnol) was added via syringe. The reaction v*as warmed to ambier^t temper- 
ature and stirred for 0,5 hours. The mixture was distributed between brtne/ethyt scetate {20 ml each). The layers were 
separated and the aqueous phase extracted with ettiy! acetate (2 x 2Q mL). The orgarvto was dried (sodium sulfate) 
and conceritrated to 8 yeiiow oil (993 mg, 100%). An analytfcat sample of 4-{metiioxymethylo)(y)-ptieny!dlfiuifide was 
prepared by chromatography (siiicor) dioxide, 4% elhy! acetaley^exanes). 

1H NMR (DMSO-rfg) d 7.40 (d, J » 6.9 Hz, 4M), 7,00 (d, J = 6.9 Hz, 4H). 6.16 {s, 4H), 3,3£ {s, 6H). FOmass spec: 338. 
Ami. Csteti. for CtgHieO^Sg: C. 6S.78; H. S.36, Found: C. S7,08; H, S.44. 

Exampie 48 

[6-M«thoxy*2*(4*methoxyphenyl)-3-(4-methoxymethyleneoKy)thlophenoxy)toenwlb3thtophen« 



[027fi] To a soiiitton of [6-melhoxy-2-(4-me)hoxj^heny l)-3 -br omo]b8n/i>[b}U«aph8n8 {1 .82 g, 5,2 mmol) in 1 0 mL of 
anhydrous letrabycfrofofan under Nj at -60* C was added n-butyiiithfum (3.1 5 mL. 5.0 mmoi, 1 ,6 M sotutton m hexanesi 
droowfse via syrmge The resuftirjq rnott'irp was '■f/^'^fi ^0° C fc 10 trijutps 'hen cooied beck to •Qff' C 4 
(mett'oxymethylcxy) pheiyjdisul if<f> f^'-'g ^(-'tiv ^!^tM ^ ^ I'Mhydrofuranwribaddadtoihettttf' 

species, and the r«'SuHrfit mix" (jrp v ^ >r "t.irnng for 20 mmutes the reactton 

wj-s qiip'icht^crj> lis^t itijtiny bi#tv,e"^' U it e < v h f h '( f e- " ° >'V»rs w<-!e s>e*pf taied ^nd ihe dqijeoufe 
phdii? was ext'^ctsd wh A*iiy -^c^ x S.^ '-^ t. , k -ye^ vms combined dried (sodium sulfate) ar>c 

o}{6 memoxy 2-\4-meil' oxycher\y!) 3-t4-methoxymetnyicneoxy}'hiophenoxyjt)en2o(b}thiopheneasacoiDflassoii 
NMR(DMSO-syd7 69(d J=84H2,2H) 7 S6 (d, J = 2 0 Hz, 1H), 7 52 (d, J = 8 8 Hz 1H), 7 03-6 8S {m, 7H), S 06 
(s, 2H). 3.79 (s, 3H), 3.76 {s, 3H), FD mass spsc: 438. Anal. Caicd. for C^H^^O^S^) C, 6S,73; H, 5.06. Found: C, 
65,93; H, S.I 0. 
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Enampte SO 

[6>Methoxy*S-(4-methoxyphenyt)-3>{4<-hydroxy)thk!pheRoxy]benzap3}thiopheRe 
[0277} 




{027S] To a soiution of f6-mst?ioxy'2n4-rnethoxypher>vO-3~(4-tinethoxymeJhyteneoxY)mfopheooxy]bQnzo{jb!thi^ 
ophene S233 mg, 0.53 mmot) in 10 ml of a i:1:2 mixture of methanol.water; tetrahtydrolursn was added msthans 
sulfonic acid {0.2 rr.L. 2,66 mmci). The mixture was h&ated to reflux for S hOLir, Upon cooiing to amfeient temperature, 
the reaction mixture was diluted wtlh waier. The aqueous phase was extracted with ethy! acetate (2x), The ofganic 
layer was washed with sat sodtsjm bicarbonats solution sevet-al fimes. The otganic iayefr was dried (sodium suifaie) 
and ooncentfBted in vacuo to provide 206 mg (99%) of t6-methoxy-2-(4-me!hoxypheny!}-3-{^-hydroxy)th!Ophenoxyj 
ben20-{b]thiophene as a colortess oil ""H NMR (OMSD-cy cl 9.43 {s, W), 7.63 {<i, 4 = 8,4 Hz, 2H), 7.61 (d, J ^ 2.Q Hz, 
1H). 7.BS {d. J « 8.8 Hz, 1H). 7.08 {d, J « 8.4 Hz. 2H), 7,02 (dcf, J 8,8, 2.0 Hz, 1H). 6.90 (d, J - = 8,6 Hz, 2H), 6.63 
{d, J = 8.8 54?, 2H). FO mass spec: 395. jArtaf. Calod. for CjaH^sOaSg: C, 66.98; H, 4,60, Found; C, 87.28; H. 4.78. 

Exsmpte 51 

{6-Methoxy-3-{4-[£>{1-piperidtnyi)ethoxy}thioph«noxy}-2-^4>memoxvphenyi)|benzo^^^ 
[0279} 




[02801 To a solution cff6-methDxy-2-{4-rneIhox¥phenyt)-3-(4-hydroxy)ihjopherioxyjbeflzC3fbl!htepher}e (242 mg, 0 ,6 
mmoi) irj 8.0 mL of anhydrous N.N-dlmeihylfofmamide was added cesium catbonale (820 mg, 2.S iT,mo!) foiiowcd by 
a-cfttoroethyipipertdine hydrochtoride {194 mg, 1 .05 mmoi). The resotting mixture was stirred for 48 hoijfs at ambient 
temperature and then disiributsd beiween brins/6%! acetate. The faym were separated, anc the aqueous phase was 
axtracted with ethyl acetate (Sx). The organic layer was dried (sodium sulfate) and oofHientfated Ur vacuo to an oil. 
Chromatography (siltcor* dioxtcje, 0-2% methartoJ/chioroform) provided 244 mg (92 %) of f6-mstho)(y-3-{4-[2-{l-pipe- 
ridinyl) elhoxy|{hiophenoxyj-2-(4-rnethoxypheryi}]i3ertzo-lb5thiophene as an amiser oii. 
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Exampte 52 

A ssmpie of [6-methoxy-344'|S-(1-p)ijeridiny(}ethoxyHt'i<>ptMSttoxy}-2-(4>meth&xy)>hMyt>|benz&[b^^ 
was converted to m hydrochloride mit eceording to the stsndafd ptwcedure \n 72% yfeW 

[0281] 

[0262] mp 1 98-201° C. NMR (DMSO-dg) d 7.63 (d, J 8.6 , 7.62 {d, J = 2.0 Hz. IH), 7,58 (d, J == S.2 H^, 
1H), 7.07 (d. J = 8.8 H?, 2H), 7.02 (dd. J » 8-2, 2.0 Hz. 1 H). 6.92 (q, =• S.O H/, 4H), 4.24 (bl, 2H), 3.82 {&, 3H), 3,80 
(s, 3H), 3,49-3.39 (m, 4H). 2.93 (m, 2H), 1 .82-1 .62 (m, 5M), 1 ,38 (m, IH). Anal. Caicd, for CjgHjgNOgS^'l 0 HC!: C, 
64.28; H, 5.96; N, 2.58. Found: C, 64.08; H, 6,08; N, 2.78. 

Example S3 

l8-Hydroxy<3*[4<[2«{1-p{perldiiiyi)ethoxyHhiophenoxyH>(4-hydroxyph«nyi)}benzo^Ithtoph 




E0284j To a sotiJicr ot f6 methoJty 3 ,4 \2-(^ pipe'ic -<y! ethoxy.-Jhiopheroxyt 2- {4 methoxypheny!)lbeniOlDltnt- 
ophons hycifCx:ftioftde {16C mcj u i>'< mrroi) r i^.L .n^^vtJrous f^e'^\' "nc' rhiondo 3t 0° C under was aaocd 
Doi-on {ribromide iO lb mL) 1 he resultmq dartv> so'j' or was st '-'60 fo- ' i^o * L a x: 'her immecitataty poured into 
■= St rrec! soiuiior cf eihy acotatcsai sodium o ca'bc- Jt€ sc ^to' (60 i^.. < i:t ' ' -^p byers were sepa'sted ant} the 
aqueous phase w*)s wasieo with ethyl acetate (3 x 30 trL) 1 he organtc was citd (sodfun euffate) and ccicentrated 
<n\iacuotoawi-iteso Id ChfomaJograohv {siftcon dioxtoe 0 £»% rricthanoi^ chlofoforni) provided 91 nqt60%^of'6 hy 
droxy-3-[4-{2 (1 cpcndiry )ethoxyjthicpiertoxvi 2 (4 hydroxyphenyOjbenzo[bHh(ophonc as a wh'te sofid mp 
1£3^127''C 'H^^flR{0^?SO cJ«)d9 7S(S, 1H),9 71 {s, IH) 746«1 J = 84Hz 2H) 7 42td J - B 9 Hz, 1H), 7 26 
(d, J = 2 0 H7, 1 H), 6 91 (d, J = 8 S H2,2H), 6 82-6 76 {n, 6H), 3.91 (t, J « 8 8 Hz, 2H), 2 56 (t, J » 5.6 Hi, ZH), 2 40 
{m. AH), 1 .4M .28 {m, 6H). FD mass spec: 478, /irta/. Gated, for Cgri^HO^^B^: C. 67.90; H, 5,70; N, 2.93. Found: C, 
S8.14; H, 5.84; N. 2.65. 
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Examp le S4 



[6.HydroKy-3-[442-(1'piperidmyl)€thoxy1thiophenoKyj2-{4-hydfOKyphcnyl)}ber!2o|b|thte^ hytJKwhtoride 



[0286} mp 180-190' C, NMR {DMSO-tfg) d 9.66 (S: 1H), 9.79 {S, tH), 7,4g ^d, J - 8 S Hz, 2H). 742 (d, J = 6.7 
» Hz, 1 H), 7.29 (d, J = 2,0 HZ, 1 H), 6.96 (d, J 8.7 Hz, 2H), 6.86-6.81 {m, 5H), 4.27 (m, 2H), 3.41-3.37 (m, 4H), 2,96-2.84 
(m, 2M), 1 .7/.- 60 {m, 5H)^ 1 35-1 ,28 (m, 1 H), FD mass spec; 477. Anat, Cated. for Csi7H27NOsSg«2.2 HO: C, 58.1 3; 
H, 5.28; N. 2.51. Found: C, 58.11; H, 5 10; N, 2.61, 
[0287J Prepafed by ihe same procedures were: 

Example SS 

[8-Metho«y-3*(4-|2-{1*pyfoio*nyi)«thoxy)thlophe«oxyJ-2-{4-meti»x^henyt)Jbenzol^^^ 




s 




hydroehforkie 



[028^ 



40 




tOZeS] mp 21 6-21 6" C. NWR (OMSO-ds) d 7.61-7,58 (m, 3H}, 7.52 {ci, J >=: 8.8 m 1H), 7.04-6.95 (m, 5H), 6.86 
4S (d. J = 8.8 HZ, 2H), 4.22 (bt, SH), 3,79 {s. 3H). 3.76 (S, 3H). 3.47-3.42 (m, 4H), 3.01 (m, 2H), 1 .94-1 .80 (m, 4H). FO 
mass spec; 491 . Ana/. Cated. tor CagNggNOaSg^l .OHCi: C, 63.67; H, 5.73; N, 2,65, Found: C, 63,47; H, 6.78; N, 2.65. 



ExanipteSS 

|S-Hy^ro3cy>3>[4'iS'(1'<pyrotod!nyl)ethoxy]th)Ophenoxy|-2-(4-hydroxrypheRyO}b^ 

£0290] 



•SCI 




[0291] mp 137-1 40* C <dec). IH NMR pMSO-tfe) 6 S.86 {s. 1H). 9.80 {s, 1 H), 7.46 (el. J * 8.6 Hz, 2H), 7.42 {d, J = 
8.7 Hz, 1 H), 7.29 {ci= J = 2.0 Hk, 1 H), 6.88 (d. J = 8.7 Hz. 2H}, 6.87-6.81 {m, SH), 4,21 (bt, 2H), 3.53-3-41 {m, 4H), 3.01 
(m 2H). 1 .96-1,82 (m, 4H), FO mass epec: 464. Ami. Calcd, for CaeHasNOsS^'l .OHCI: C, 62.45; H. 5.24; N, 2.80. 
Found: C, 62.36; N, S.37; 2.61. 

Example 57 

Prepared from tKe product of Example 45 by the hydrogenoiysis »t thetrifiate as desertbsd i^eiow fn Ex«npie 
SS w»6 6-methexy-3-|4*|2>{1~piperidiRyl) «thoxy| pheRoxy]>2-(piwnyt|3benzo(fo|thfop»iene hydroehioride 




[02M1 mp 187-1S5* C. NMR (DMSO-d«) d 7.86 (d, J = 2.8 Hz. 2H), 7.68 (d, J = 2.0 Hz. 1H), 7.39 {t, J = 7.5 Hz, 
2H), 7,28 (m. 1H), 7.17 (d. J = 8.8 Hz. 1 H). 6.81 (dd< J = 6.8, 2.0 Hz, 1 H). 8.89 (s. 4H}. 4.23 (bt. J = S.7 Hz, 2H), 3.7S 
(s, 3H), 3,45-3.38 {m, 4H), £.88 (m. 2H}, 1,77-1.61 {m. 5H). 1,31 (m, 1H). FO m«s$ $pec; 460, Ami, Cafcsd. tor 
CjjsHasNOgSM.OHCt; C, 67.80; H. 8.10; N, 2.84. Found: C. 67,62; H, 5.89; N. 2.67. 
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6'Hydroxy-3-{442-(1-piperfd!nyl}ethoxy3phe^oxy^^-{pheny0]t^en3K>tb3th!ephen^ 



10 




[0295} ToasoiutionofS hydroxy-3-[4-f2 (1-piperidmyt)etftoxylj3henoxyl-2-{4-hydTOxyphe 

drochioride iS.OO g, 1 0 0 mmol) ifi 1 00 nil of anhydrous nnsthyfene chloride at 0* C under Ng was added triethyiaraine 
{8,38 ml, 60.0 mmof) foiiowed by trifiouromelhaflesulfonic anhyefrido (1 .69 mL, lO.O mmof). Th« resufting mixture was 
affowed to gradually warm to room temperatura and stirred lor 1 ,6 hours. The reaction was then quenched by pouring 
into 200 mL of saturated sodium PicartJonate soiution, The aqueous phase was then extracted with ethyt acetate <3 x 

The organic layer was dried (sodium suHate) and concentrated in mscuo to an oil . Chromatography (0-3 % methano)/ 
chioroform) provided 2.82 g (39%) of 6-tri<!ouromethanssulforf8te-3 [4"{2-(i-pfperidinyf)ethoxyj phenoxyl-2-{4-tr!- 
flouromethane-suifoneteph8nyi))ben2o[b] fhtophene, 1 .82 g (Sl^i) of a 1 i mixiLfre of 6-triflouro-methanesuHonate-3- 
[4-[2-(1 -piparldinyS)8thoxy|ph9noxyl-2-{4-pfi6r>yf),lben2o(b]thtophen« and 3-['i-|2-;-! -piperidinyi)ethoxyl phertoxy|-2- 
so (4-tr(flouromeihsnesuffonatephenyi}jben7cibj thiophene, ar>d 1 48 g (38%) of recovered staring maiefiai as the free 
Paso. 

t02S6] To a soluiion of 3 1:1 mixtufe of mDnoirfflate rferivaitves ftorr, She kist reacfion (0.50 g, Q.84 mmo!) in 60 mL 
of sti^anol-ethyl acetate (6:1) was added iriethylamine {2,0 ml) and 6% paiiadium-on-cartoon (O.SO g). The resulting 
mixture was hydrogenated at 2J x ^ 0^^ Pa (40 psi) f or 2 tiours. The marture was then f tftered through CeiiSe® to remove 

3s the cataiysi. The fiitrate was concentrated to an oil. "His resulting mixture of moDOhydroxy derivatives was dissolved 
in ethyl acetate from which 3-{4-[2-(1 -p^erfdtnyi)ett)oxyjphenoxy)"2-(4-hydroxyphenyi)jbenzof!3}-th)ophene precipitat- 
ed. The iiitrate cor>sisted of a 4:1 trsixture of monohydroxy derivatives whers 6-fiyi3fDxy-3-E4-t2-(l-piperidinyl)elhoxy] 
phenoxyl 2-(phenyi)!S>enioltj]thtopft€ne was ihc major component. The ttisraie was concentrated in vacuo, and the 
resuming solid dissolved in minimaf ethyi acetate and treated with ethyi eJiierf-iydrochioric acid Tiie resuming soitd was 

^0 .'ecfystaiiized from ethanoi to give S9 rr<g (1 8%) of isomericaity pore 6-hyriro>cy-3-:[4-[2- (1 •p:peri!3i!iyl)ethoxy] phenoxyj- 
2-(phenyi)lbenzo[b]thiopher>c hydrochiohda mp 217-218° C. NMR (DMSO-dg) d 9.B7 (s, 1H), ?.S4 (d, J = 7.5 Ha;, 
2H). 7,39-7,26 (m, 7.10 (d, J = S 6 Hz, 1H), 6.8S (s, 4H), 6.78 (dd, J = 8.8. 2.0 H2, 1H), 4.22 (bt, 2H), 3.38-3,37 
{m, 4H), 2,97-2.90 {m, 2H), 1 .74-1 .60 <m. 5H), 1 .39 (m, 1 H). FO mass spec: 446, Anai. Caicd. for CgyHg^NOgSM .OHCI: 
C, 67.28; H, 5.86; N, 2.91, Found; C, 6?.O0; H< 5.S9; N, 2.87, Alternatively, Examf^e 58 is prepared by detnemylatfofi 

'ts of the product of Exampfe 57 as descfftied m Exampfe 1 8. 
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Example S9 

|6*t50prpoxy-3-t4-|P3*{1'PiperidjRyi)et)ioxv|phenoxy]-2-(4-meiiwxypheftyl^^ 

prepared sm described for {6-methoxy-3>f4-tH1-piperUj!ny)>ethoxy]p!t«no:Kyh2>^4*^ 

tb)op}ieRe>(S'axid«} (Sxampfe 30). 

102971 




f0298J Ycftowcii. 'H NMR {DMSO-C^s;) d 7.69 (d, J = 2.0 Hz. 1 H}. 7,67(Ci, J = 8.6 Hz, 2H), 7.09-6.99 (m, SH), 6-96-6-87 
(m, 3H), 4.76 (septet, J = 6.0 Hz. 1 H). 3.99 (bt, J = 6.0 Hz, 2M), 3.78 {S, 3H), 2.81 {bt, J 6,0 HZ, 2H), 2.44-2.37 (m, 
4H), 1.53-1.43 {m, 4H), 1 40-t,32 (m, 2H), 1.28 {d. J =t 6.0 Hz, 6H). FD mass spec S33. Ati^. Cafcd, for 
C3,Hg5NOsS*0.67 HjO; C, 88,23: H, 6,71 ; N, 2.57. Found. C, 67.90; H, 6.31, N, 2.63, 

{e-!soprpoxy-3H4*(^-0-pip«ridittyi)6thoxy]phftft«xy^2-(4>methoxyph«ny03bsRze|b 

was prepared es described tor I6-methoxy-3* t4-|^{1-pfperidinyt)ktoxy}phen(»(y3*2^4>fRetiiexyph«nyi}|faett»> 
{fa}^iopitene (Exampfe 9Sl). 



£0300} mp 168-170 "G NMR {OMSO-dg) d 10.57 [s. 1H), 7.58 {6, J 8,6 H2. 2H), 7.52 (d. J - 1,3 H2, 1H). 7.12 
(d. J = e.e Hi, IN), 6,95 {d, J - 8.6 Hz. £H), 6.92-6,85 (m. 5H}. 4.6-i (septet, J 6.0 Hz, 1 H), 4.28 {bt. J = 6,0 Hz, 2H), 
3.72 (s, 3H), 3.44-3.37 {m, 4H), 2.S5-2.69 (m, 2H), ■ .73-1 .60 (m, 5H). 1 36-1 .28 (m, 1H), 1.25 (d, J 6,0 Hz, 6H), FO 
mass spec 51 7. Anal. Gated, for Cg,H35N04S«HC1: C, 67.19; H, 6.55; N, £.53. Found; C, 87,15; H., 6.29; N, 2.62. 
f6-isDprpoxy-3-(4-t2-(l -p!peridinyl)e5hoxy'jph«ncxyj-2-(4-methoxypheny!)]benzo[b)thiophene hydroctiioriefe was con- 
verted to i;6-hydroxy-3-[4-f2-(i -piperidinyt)etho)!ylph8noxy}-2-(4-methoxyphenyl)Jbenj!o[blthtochene by ifeatment with 
2.0 equivaSenis of SCIj at 0-1 0 °C in anhydrous cJichforomethane (the methyl ether is not cleaved under these condi- 
tions). 

Tgjrt ^^ProyedtJfe 



General Prepatatten P rocedare 

[0301} \n the ejwtmpies iiiustfating th« metbode, a post-menopausaf model was used in which effects oJ diffenent 
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treatments upcn citculating Bptds were determined. 

{G302J Seventy-five day oW female Spragye Dawiey rats (weight range of 200 to 22Sg) were obtained from Charfes 
River Laboratories (Portage , Mi) The anin-sats were eitlier biialeralEy ovanedomixed (OVX) or exposed to a Sham 
surgical procfidure at Charges RSver l.aborasories, and \her- shipped after one week. Upon arrivai. they were housed 
s in metal hanging cages in gfoups o1 3 or 4 per cage anc had acJ access Is food-^caScum content approximately 
O.S%) and water for one week, Roorr, temperaiure was mainiaitred at 22.2° ± 1 .7* C with a mmimum relative humtdit/ 
of 40%. The pfsoloperiod in the room was 12 hours light and 12 hours dark. 

Dosing ReaitTten Tissue Cotigctiof^ ■ 

to 

After a one weeK acclimation period (therefore, two weeks po^-OVX) daily dosing witfi tesi corripound was 
Initiated. 17a-etftynyi estradiol or the test compound wets given oraffy, unless otherwise stated, as a suspension in 1% 
carboxymethylceffufose or dissolved in 20% cyciodextrio. ARtmals were dosed daily for 4 days. Following the dosing 
regimen, animals were weighed and anesthetixed with a ketsmine: Xylaiine (2;l, V;V) mixture and a t?iood sarrtpie 
was collected by cardisc puttcture. The animais were thett sacrificed by asphyxiation with CO^, the uterus was removed 
through a midline incision, ancJ a wet uterine weight was determined. 

Chotesterol Analysis. 

so [0304} BioQd sampies were atiowed to clot al room tetTiperature for 2 hours, and serum was obtained following 
centrifuga! ion for 1 0 minutes at 3000 rpm . Serurr. cho!e.steroi was detentiined using a Boehrmger Mannheim Diagnos- 
tics higii performance chotesiero! assay Briefly the cholesterol was oxidized to cholest-4-en-3-one and hydrogen per- 
oxide. The hydrogen peroxide was then reacted with phenol and 4-amirtophena2one in the presence of peroxidase to 
produce a p-quioooe imme dye. which was read Bpectrophefenielrica% at 500 nm. Cholestero) concentration was then 

ss calculated against a standard cutve. The entire assay was aiitomated using a Biomek Automated Workstation . 

Uterine Eosinophil Peroxidase (EPQ) Assay . 

[030S| Uteri were kept at 4° C until lime of en;ymalic analysis. The uteri were then homogenized in 50 voiomes of 
30 50 mM Tris buffer (pH - 8.0) containing 0,005% Triton X- 1 00. Upon addttior^ of 0.01 % hydrogen peroxide and 1 0 m*fi 
0-phenyienediamine (final coftcentraiions) in Trts buffer mcf&R&c. in sbsorbance was monitored for one minute at 450 
nm, The preserice of eosonophits in the uterus is an indication ot estrogenic activity of a compound. The maxima! 
veiocity of a 15 second interval was detetmined over the ini!iai< linear portion of the reaction curve. 

3S Souroe of Compotjnd: 

p)3Q6] 1 7a-ethyr?y! estradiol was criotained from Sigma Chemica! Co., St Louis. MO, 

influence of Fom^uia I Cortyounds on Serum Cholesterol and Oetenrtination of Agoniat/Non-Asonist Activity 

40 

J0307i Data presented in Table 1 belov/ show comparative resuits among ovariectonrized rats, rats treated with 1 7a- 
ethynyt estradiol {EE2; an oraliy avaiiabie fofm ot estrogen), and rats treated with certain compouncte of the present 
invention. Although EEg caused a decrease ;n serum choiesieroi when orally adn^inistered at 0.1 mg/)(gAJay, it also 
exerted a stimulatory action on the uterus so that EE^ uterine weight was substantially gresier than the uterine weight 

*s of ovariectomii;ed test animais. This uterine response to estrogen is well recognized in the art, 

[03063 ^ot only did the compounds of the prcserjt invention gsrveraliy reduce serum choSesteroi compared to the 
ovaiieclomizsd cemrot animals, but uterine weight was only minimaiiy increased to sfightiy decreased with the majority 
of the formula compounds tested. Compared to estrogenic compounds known in the art, the benefit of seoimchoiesterol 
reduction without adversely affecting uterine weight is quite rare and desirable. 

so [0309} As is expressed in the below data, estrc^enioity ateo was assessed ijy evaluating the adverse response ef 
eosinophil infjitratton into the uterus. Thecerr^ounds of the present inventioo did not cause any increase In the number 
of eosinophils observed in the stroma! iayer of ovariectomized rats, white eslradio! catjse a substantial, expected in- 
cnsase iR eosinophil infittration, 

[03101 ■'"he data presented in the Tables 1 below reflects ttie response of S to 6 rats per treatment, 

J5 
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Tabte 1 



Compound 


Oos6 !T»g/kg 


vs. OVXJ 


uieFEne cr w \v. rnax/ 


Serum Cholestefol {% 
decrease vs. OVX) 




D,1 ■ 


229.2 


308,t 


94.8 


Example 3 


0.01 


gS.1 


1.8 


50.6 




0.1 


5S.4 


4.B 


47.8 




1,0 


6t,9 


&.4 


49.2 


Example 4 


0.1 


33,2 


3.9 


53.7 




1.0 


366 


4.8 


62,1 




10.0 


34,7 


3.0 


663 


Exampie 5 


0.1 


66.7 


7.2 


67.2 




1.0 


106.9 


S4.6 


67.7 




10.0 


109.8 


5S.4 


6C.2 


Example 7 


0.1 


32,0 


4.S 


56.2 




1.0 


44 3 


4.6 


42, S 




5.0 


41.6 


4.8 


29,5 


Example 10 


0.1 


19.7 


12.0 


50,2 




1.0 


1».4 


17.7 


59.0 




10,0 


13,3 


4.S 


38,9 


Example 19 


0.01 


11.4 


2.1 


25.1 




0.1 


24.9 


2.4 


45.3 




1.0 


24,7 


S.S 


S3,6 


Example 20 


0.01 


16,9 


O.S 


29.4 




0,06 


40.9 


3.0 


35.S 




0.1 


30.6 


3.0 


58,7 


Example 21 


0.01 


21,0 


1.2 


2e.8 




0.1 


24.8 


4.8 


47.5 




1.0 


SI ,4 


S,3 


S4,4 


Example 23 


0.01 


21. e 


3.3 


36.2 




0,1 


33.4 


84.3 


47.2 




1.0 


148.9 


1S0.S 


66.1 


Example 24 


0.01 


9.2 


3.6 


23.7 




0,1 


18.2 


0.9 


46.4 




1,0 


81.0 


2S,4 


79,3 


Example 25 


0.01 


S4 


3.0 


13.1 




0,1 


16,7 


3.3 


67,6 




1,0 


96.6 


36.0 


73,9 


Exam.pfe 26 


0.01 


14,0 


4.8 


29.0 




0,1 


81,0 


29,1 


45.2 




1.0 


117.1 


175.1 


62.7 


Example 27 


0,01 


2,2 


3.3 


12.2 




0.1 


W.Z 


4,8 "~ 


' S0,8 




1.0 


86.4 


52.5 


76.5 
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Tabte 1 (continued) 



Compound 


Dose mg/kg 


Uiorjns; Wt-ighE (% incfeass 
VS. OVX) 


Uterine EPO (V max) 


Serum Choiestefoi f% 
decrease vs. OVX) 


Exampte 43 


0.01 


0.0 




9.2 




0,1 


17.2 


4.8 


43.8 




1.0 


31.0 


6.0 


39.4 


Example 44 


0.01 


43.8 


S.6 


12.8 




0.1 


80,6 


8e.s 


43.8 




1.0 


74.8 


94.6 


67.4 


Example 53 


0^1 


40.6 


O.S 


62.7 




1.0 


24.1 


1,3 


S7.5 




10,0 


32.0 


4.S 


58,7 



[031 1 ] in addtliOR lo tne cfenncnsnse;: teief its of the compounds of the present invention, especially when compared 
;o estfadtoi, the ahove dsia cteady oorr-o.'ia rale that cornpounds of Fofmuia ! are not estrogen mimetics, Fuftfiermore, 
so no deieiefioufi toxicologicat effects (suwvat) were otieefvecl with any treatn\ent. 

Osteoporosis Test Procedure 

[0312] Fottowingihe General Preparasion Procedura, infra, the rats were treated daily for 35 (teys {6 rate per treatment 
ss group) and sacrificed by carbon dioxide asphyxiation on the 36th day. The 35 d»y time period was siiffiden; to aiiow 
msxim&l reduction In bone density, measured as described tierein. At the time of sacnfice, the uteri were removed, 
dissected tree of extraneous tissue, and the fluid contents were axpeiled before determinaSoo of wet weight in order 
to coniiffr! astf ogen deficiency associated witti complete ovariectomy. Uterine welQht was routlnefy reduced about 7S% 
tn response to ovariectomy. The uteri were then placed in 10% neutral buffered formalin to allow for subsequent his- 
30 ioiogical analysis. 

[031 3] The right Icrrsufs were excised fsnd digitiiized x-rays generated and analyzed by an image analysis program 
mm image) at the distal metsphysis The proximal aspect Of the tibiae from these animals were aiso scanned by 
quantitative computed tomography 

{0314] In accordance with the above procedures, compounds of the present invention and ^hynyt estradio! (EEj) in 
3s 2G% hydrox^ropyi b-cyclodeKtnn were oraity administered to test animals. Distal femur metaphysfs data presented 
in Tables 2 and 3 beiow are the results of formula ! compound treafments ccsnpared to intact and ovariecsomi/ed test 
ansmals. Results are reported as the mesn ± the standard STOr of the mean. 



Table 2 



so 



Compoundtreatment 


Dose /kg 


Distal Femur Metaphysis (X-ray image Anaiysis-Gray Score 


Sham {20% cyctodexjrfn) 




27.2 ±8.0 


Overieciomy control (£0% cyciodextrin) 




81 ±1.8 


EE2 


0.1 mg 


11.5*2.9* 


Example 19 


0.1 mg 


14.7 ±1.9 




1.0 mg 


15.0±3.5» 




1 0,0 mg 


IS 3 ±4.0* 



»P <» 0.S two tsittiCt StiKtert's T Toat on raw tiaia 



Table 3 



'Compoun*Treatn^ent 


Dose /kg 


Dfsta! Femur i^eSaphysiB {X-ray image Analys is-Gray Score 


Sham (20% eyclodexirin) 




31.1*6.3 



7S 
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Tabte 3 (eontirvued) 





CompoundjTfeaJmen} 


Dose /kg 


Dista! Femur Metaphysis (X-ray Image Anajysis-Gray Score 




Ovenedomy controt (20% cydooextnn) 




8,2 ± 1 .4 




EES 


0.1 mg 


17.a±3.S 




Example 10 


0 1 mg 


15.3 ±3.0 






1.0 mg 


16.2*3.7 






3.0 mg 


18.5 ± 3.2» 


IS 


Exanjple 24 


0.1 mg 


18.3 ±2.6* 






1.0 mg 


19.6 ±2.3* 






3.0 mg 


17.1 ±5.S 


2Q 


*P 0.05 two teiteij Stodcnt-s T Toa! or, raw (lata. 







{0315} it somwsfy, ovartactomy o{ the test animate caused a stgnificafi! reduction in femur density compared to 
iniact, vehicle rreated controls Orally administered ethyny! estradiol (EEj) prevented this ioss, but t!ie risk of uterine 
stimuiation with this treafrnent is ever-present. 
25 [0316] The compounds of the present Invenlion also prevented bone loss in a generai, doss-depsndent manner. 
Accordingfy, the compounds o1 the present invention are usetuf for tt» treatment of post-fnenopa«sai syndrome, par- 
ftcuiary osteoporosis. 

MCF-7 Proliferation Assay 

ao 

[0317] MCF-7 breast aeiwiocaranoma ceils {ATCC HT8 22) were maintained in MEM (minima! essential medium, 
phono! red-free, Sigma, St. Louis, MO) stippiimented with 10% fetai bovine serum (FBS) (VA/), L-gtutamine {g mM), 
sodium pyruvate {1 mM), HEPES{(N-[2-hydfD)(yfithyi;pip8ra/fne-!\i*-{2-eih8nesulfori(cacidj10mM|, non-essentiai ami- 
no acids and bovine instjiin (1 ug^'mL) {maimenance medium). Ten days prior to assay, MCF-7 ceils were switched to 

5s maintenance medium stipplemented with 1 07o dextnao coated ctiarcoai stripped Jetat Povine serum (DCC-FBS) assay 
medium) in place of 10% FBS to depiete internal stores of steroids. MCF-? celis were removed from maintenaftce 
ftasks using cefi dissociation mediurfi (C34-+./Mg+4. free HBSS (pheno! red-free) suppiemented with 10 mM HEPES 
and 2 mM EOTA). Ceiis were washed twice with assay medium and adjusted to 80,000 ceSs/mL. Approximately 1 00 
ml (8,000 cetts) were added to flat-bottom mfcrocoiture weits (Ccstar 3S&6) and tm:ubate«f at 37' C in a 5% COg 
humidified incubator for 48 hours to allow for cell adherence and aqoiiibration after iransfer. Seriaf diiutions ot drtjgs 
or DMSO as a dHuent control were prepared in essay nrtecftum and 50 ml tratosf erred to trfpticate microcufliires foiiowed 
hi 60 mt assay medium for a final votunw of 200 mL, After an additional 48 hours at 37* C in a 5% COg humidified 
incubalof, microcultures were pulsed with tritiated thymidine (1 uCi/wetf) for 4 hours. Cultures were terminated Uy 
freezing at -70* C for 24 houre followed by thawing and harvesting of microcoltores using a SI<atron Semiautomatic 

♦'s Cell S-fsrvester, Samples were counted by if«|utd scintiiiation using s Waltac BetaPfacs b counter, Resuits in Tabie 4 
below show tfie for certain conpeuods of the present in vsntion. 



Gompoufid 


IGjjjfiM 


Example 3 


4.0 


Exampie 10 


2.00 


Example 19 


0.028 


Exampie 21 


O.t^ 


E);an)pii6.2g. . 


0.08 


Exarrtpte S3 


0.28 



DWBA -lndu c ed Mammary Tomor inhibitton 

(0318] Estrogen-depertdeni marrimary tumors are produced in {emaSe Sprague-Dawiey rats which are purchased 
from Harian (nditsiries, fncJianapons. Sncfiana. At asoiit 55 days of age, *e rats receive a singte orial feeding of 20 mg 

s o! 7,1 2-dimethyfbenz[a|ar(ihfacene (DMBA). About 6 wesks after DMBA administration, the mammary glands are pal- 
pased at weekly inEervats for the appearance of sumors Whenever one or more tiimors appear, the iongest aRd shortest 
diameters of each lumof are measured with « rrsetric caliper, the measurements are recorded, and that animal is se- 
fected for experimentation. An aitempl is made to untfcrmly ciistribute the varfoos sizes of tymors in the treated and 
contro! groups such ihat sjverage-ss,?ed tumors ;sr8 equivalentty dislriboled between lest groups. Conlro! groups and 

w iest groups tor each expefiment contairt 5 to 9 animals. 

(0319) Compounds of Formula i are administered either through intraperftoneal irtjsctions m 2% acacia, or oraify. 
Oratty administered compoiindB ars either tfissoived or suspended in 0.2 mL com oil. Each treatment, incfuding acacia 
and com oii contiol treatments, is administered once daily to each test animat. Following the initial tumor measufement 
arsd selecttott of test animafs, tumors are measured each week by the above-menttoned method. The treatment and 

»5 measurements of animafs continue for 3 lo 5 weeks at which time the final areas of (he tumors are determined. For 
each compound and controi treatmeni, the change in the mean tumor area is defermtned. 

ute rine Fib rosis '^est Pfqcgdurgs 

^0 Test j 

[03203 Between 3 arsd SO women having uSeri ne fibrosis are administered a compound of the present invention. The 
amount of compound administered is from OA to looo mg/day, ana the penod of administration is 3 months. 
[0321] The women are observed during the period of adminlstrafioo, and op to 3 months after discontinuance of 
^5 admtntstratioh, for effects on uterfne fibrosis . 

Testa 

[0322] The same procedure fs used as in Test 1 , except the period of administratton is 8 montfis. 

30 

Test 3 

|0S23J The same procedure is used as in Test 1 , except the period of administration is 1 year 

A. induction of fibroid tumors in guinea pig. 

[0324] Prolonged estrogen stimufatton is used to i nduce lefomyomata in sexualiy mature temafe guinea pigs. Animals 
*o are dosed with esttadio! 3-5 limes per week by injection for 2-4 months or untii tumors arise. Treatments consisting of 
8 compound of the invention or vehicle is acSminislered daily for 3-16 weeks and thei^ animafs are sacrificed and the 
uteri harvested and anaiyzed for tumor regression. 

B. impiantatian o? human litenne fibmid tissue in nude mice, 

45 

[032S] Tissue from human ieiomyomasare implanted into the peritoneal cavity and or utenne myometrium of sexuaiiy 
mature, castrated, female, nude mice. Exogenous estrogen ans supplied to induce growth of tfie exptanted fissue. In 
some cases, the har^^ssted tumor ceils are cuitured in vitto prior to imptantatton. Treatment consisting of a compound 
of th© present invention or vehtcie is supplied by gastric lavage on a daily basis for 3-1 6 weeks and implants are 
«o removed and measufed for growth or regression . At the time of sacrtf ice, the uteri is harvested to assess the status of 
ths organ. 

Tests 

55 (0326] A, Tissue tfom human uterine f;b.'-oiri t^jmors is hatvested and maintained, in vim, as primary nontransformed 
cultures, Surgicaf specimens are pushed through a sterits mesh or sieve, or atternateiy teased'apart from surrounding 
tissue lo produce a single celi suspension. Cetis are maintained in media containtog lO^i, semm and antibiotic. Rates 
of growth in the presence and absence of estrogen are deternitned. Ceils are assayed for thefr abiiay to produce 
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complement compofiefiE C3 arid tnesr response to growth factors and growth itormone. !n vftm cultures are assessed 
for their proiiterative respoffse foi'owiiig trealnnent with progestins, GnRH, a compound of the presem invention and 
vehtcie. Levels o1 steroid hamone receptors are sssessetf weekly to ctetenr^tne whether important ceti characteristics 
are maiolafoed in vim. Tissue from 5-26 patients are uttiized. 
5 [0327] ActFvity in ai ieasi one of the above tests indicates the compounds of the present invenUon are of potential m 
the treatment of uterine fibrosis. 

Endometriosis Test Procedore 

te [0328] tn Tests 1 and 2, effects of 14-day arid 21-day admhistration of compounds of tfie present invention on the 
growrth of explanted endometrial tissue can be examined. 

Test 1 

'5 [032d] Tweive to ttiirty aduft CO strain female rats are used as test animals. They are divided into three groups of 
equal numt^ers. The estrous cycle of ai) animals is monitored. On the day of proestnis, surgery is perfomied on each 
female. Females in each group have \hfi left uterine horn removed, sectioned into small squares, and tfie squares are 
loosaiy sutured at vanous sties adjacent to the mesenteric blood flow, in add^ton, females in Group S have tf^e ovaries 
removed. 

^0 [8330] Ohthedayfoftowtngsurgery, animals in Groups 1 and 2 receive tntraperttohealinjecttons of water fori 4 days 
whereas animals in Group 3 re.>ceiv£' iruraperitonaaf injections of 1 .0 mg of a compound of the present invention per 
kilogram of body weight for the same duration. Following 14 days of treatment each female » sacflficed and the 
endometrial expiants. adrenals, remaining uterus, and ovaries, where applieebie, are removed and prepared for his- 
tologicai examination. The ovaries and adrenals are weighed. 

ss 

Test 2 

[0331] Twelve to tlrirty adult CD strain female rats are used as test animais. They are divided irito two equal groups. 
The estrous cycle of all animals is monitored. On the day of proestrus. surgery is performed on each female. Females 
in eactf group have tns ieU uterine horn removed, sections>d into srnali squares, and the sqwafes are looseiy sutured 
at various sites odfocent to the mesenteric blood flow. 

[0332} Approximateiy 50 days following surgery, aotmals assigned )o Group 1 receive tfitraperitDneat injections Of 
wafer for 21 days whereas animats in Group 2 receive fnS.'-aperitonea! injections of 1 .0 mg of 8 compound o! the present 
invention per kiiogram of body weight for the same duration. Following 21 days of treatment, each lemale is sacrificed 
and the endometrial expiants and adrenals are removed and weighed. The explants are measured as an indication of 
growth. Estrous cycles are monitored. 

Test 3 

*o A Surgica! ir^duction of endometriosis 

[03331 Ayiographs ot endo.-netriaf tissue are used to induce endometriosis in rate and/or rabbits. Female animals at 
reprodiiciive maEufity undergo biialerai oophorectomy, and estrogen is supplied exogenously thus providing a specific 
and cor»stant level of hofmone. Autologous endometrial tissue is i.mpianted in the peritoneum of 5-1S0 animals and 
estrogen supplied to induce growth of the exptanted tissue. Treatmen! consisiirsg of acompoundof the present invention 
is su(^iied by gastric iavage on a daiiy t^asis for 3-1 S weei<s, and tmplartts are removed ami measured for growth or 
regression. At the time of sacrifice, the intact horn of the uterus is harvested to assess status of endometrium, 

B. implantation of hunrmn endometriaf tissue in nude mice. 

[03341 Tissue from human endometrial lesions is inpianted into the peritoneum of sexuaiiy mature, castrated, fenraie, 
nude mice. Exogenous estrogen is supptied to Induce grovirth of the exptamed tissue, !n some cases, the ftarvested 
endometrial ceils are cultured in vitro prior to impfantation. Treatment consisting of acompoundof the present mvention 
supplied by gastric lavage on 3 daily basis for S-fS weelcs, and impiants are removed and measured for growth or 
5« regression. At the tjme ^.sacrifice, the uteri is, harvested to assess the slMos cHfie intaf^ en^^^ 
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Test 4 

[0335] A. Tissue from human endonrsetriat lesions is hervested and maimaincd in wTfloas primary nontransformstJ 
cultures Surgscai specimens are pusbed through a sterite mesh or sieve, or aiternaleiy teased apart from surrounding 

s tissue to proouce a singfa cei! suspension. Celis ara maintained in media contatmrtg tO% serum and antibiotic. Rat&s 
of growth in ihe presence and absence of estrogen am determined. Cefis are assayed for Jheir abiJfly to promce 
cornpiemem componem C3 and their response to growth factors and growth hormone. In vitn) cuftures are assessed 
for their prolilerajivR respor^sR foilowir^Q treaimerii wsth progestins, 6nRH, a cowpcuf^d of fhe invention, and vehicie. 
Leveis of sseroid i-sormone receptors, are sssessed weekly to determine whett^er important cell cfiaracseristiis are main- 

jc laifierf in vilro. Tissue from 5-25 patients is utiii7ed, 

[03361 Aci;v:ty in any &f the atjove assays indicates that 5he compounds of the preserit invenlson are useful in the 
treaimeni of endometriosis. 

[0337} The present invention aiso provides a meiHod of alleviating post-menopaosai syndrome in women which 
comprises the aforemefitioned method using compounds of Fomnu la I and further comprtses administering to a woman 

fs an effective amount of esSrosen or progestin. These treatments are particutarly usefui for treating osteoporosis and 
iowerirsg serum cholesterci because the patient wiii receive the benefits of each pharmaceutica! agent white ihs com- 
poiinds of the present invention would inhibit undesirable side-effects of estrogen 8rKj progestiri. Activity of tfiese 
combination traatmanis in any of the post-msnopausa; tests, infra , indicates that the combination treafrnents are useful 
for alleviating the symptoms of poat-menopausat symptoms in women, 

20 [0338] Various fomis of estrogen and progestin are corrtmercialty availabie. Estrogen-based agents inciude, fsr ex- 
ampte. ethyny] estrogen ^0 01 - 0 03 mg/dfty), rnestranoi {0 05 • 0 15 mg.'dsy), »r.d conjugated estrogenic hormones 
such as r^remarln® (Wyeth-Ayerst; 0.3 - 2.S mg/day). Prcgestin-irased agents inciude, for example, medroxyprogas- 
lerone such ss Provera^^ (Upjohn; 2.5-10 mg/day), norethylnodref (1.0 - 10.0 mg/day), and nonethindrone (O.S ■ 2.0 
mgday ! A preferred estrogen -based compound is Premarin. and norethyinodraJ and norethindrone are prefen'sd pro- 

55 gestin-based agents. 

[0339j Ttie method ot atimmtstration of each estrogen- and progestln-based agent is consistent with that which is 
known in the art. For the majority of the mett>ods of the present invention, compounds of Formuta i are administered 
conttnuous>y< from 1 to 3 limes dally. However, cyclicat therapy may especlatiy be useful in the treatnrent of endome- 
triosis or may be used ecuieiy dui^ng painful attacics of the disease, in the case of restenosis, therapy may be ttmited 

30 to Short (1-6 months) intervals fotlowing medical procedures such as angioplasty. 

[0340] As used herein, the term "effective amount" means an amount of compound of the present mventton which 
is cstpab'e of alteviating the symploms of the various pathological conditions herein descnbed. The specific dose of a 
ccmpound administered according to this invention wilL of course, be detem^ined by the particuiar circumstances 
surrounding the case including, tor cxampie. tiie compouna sdmtrtistercd, the route of administration, the state of being 

35 of the patient, and the pathoiogicai condition being treated, A typical daf-y dose witi contain a nontoxic dosage level of 
from about S mg to about 600 mg/day of a compound ot the present invention. Preferred daily doses gensraiiy wits be 
from about 1 5 mg to about 80 mg/day. 

[0341 ] The compounds of this inveritton can be administered by a variety of routes including oral, recta!, transdermal , 
suijuculaneus, intravenous, intramuscular, and intranasal. These compounds preferably are Itonmutated pHor to ad- 
40 ministration, the seieotton of which wilt be decided by the attending physician- Thus, another aspect of the presertt 
invention is a phafmaceutical composiiion comprising an effective amount of a compound of Formula I, or a phamia- 
ceuticaliy acceptabie salt thereof^ optionally conlatning an effective smotms of estrogen or progestin, and a phamia- 
ceuticaiiy aecepfabie carrier, diiuent, or excipient. 

{03423 ^ft® tots' active ingrediems in such forniulations connprtses from 0.1% to 9S.9% by weight of the (ofmufation. 
45 By "pharmaceuticaliy acceptabte" it is meant the carrier, diluetJt, excipients and sait must be compaMbie with the other 
ingrsdienls of the formulation, and not ileteterious to the recipient thsneof. 

[0343} Phatmaceutica! formufations of the present invention can be prepared by procedures known In the art using 
welt icnown and readtiy available ingredienis. For example, the compounds of formula i, with or without an estrogen or 
progestin compound, can be fotmuiated with common excipients, diluents, or camers. and foimed into tablets, cap- 
S(f sules. suspensions, powders, and the filce. Examples of excipients, diluents, and canlets that are suitable for sucii 
formulations inciudethefoltowing: fiiiers and extenders such as starch, sugars, mannltoi, and silicic derivatives: binding 
agents such as carboxymethyt ceiiulose and other csitulose derivatives, alginates, gelatin, and pofyviny^yrrofidone; 
moisturising agents such as glycerol; disintegrating agents such as calcium carbonate and sodium bicarbonate; agents 
for retarding dissolution such as paraffin; resoiption accelerators such as quaternary anvmonium compounds; surface 

56 active agents such as cejyi aicohoi, glyceroi monostaaratc; adeorptlve carriers such as kaolin^and bentortite; and 
lubricants such as talc, caidum ano magnesium si:iar«*g,"and sbiid polyethyt glycols. 

[0344] The compotinds also can be formuiaieti as eiixirs or solutions for convenient oral administration or as solutions 
s^ropriate for parenterai administration, for sxarripie, by intramuscular, subcutsneous or intravenous routes, Addi- 
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nonatly, the compoiirds are well suiied to fofmoJaiion as sustained reiease dossge forms and the like. The formulations 
can be- so constiioied that they release the active ingreci^er: omw ot preterably in a particular physioiogioa! iocation. 
pcssibiy over a period oJ liTiS The co{;!if;t5s. envaiopos afJ :;'c;tcc5;vo 'v.^wc&i may be made, for example, from 
pofymerlc substances or waxes. 

f0345] Compoiincis ot iofrriuicj f, atone ot in combination wdh a pharfnaceuitcai agtfnt of the present invention: gers- 
eraiiy wilf be admifiisteresJ in a convenient formulation. The fofiowing formutation examples onty are iflustrative and are 
not intertded to limit the scope of the present invention. 

Foimoiations 

[0346) !n the formutatkjos whichfoliow. "active ingredi«nf means a compound of fonnuta I, ora saJt orso!vat« thereof . 



Formulatior? 1 : Gefasin Capsules 


Hard geiattn capsutes sre prepared tismg the Sngredienf 


Quantity (mg/capsoie) 


Active ingredient 


0.1 - 1000 


Starch, NF 


0-650 


SEarch ftowabia powder 


0-6S0 


SiScone fluid 350 centistokes 


0-15 



|Q347j The foimutation above may be ctianged in compiiattce with the fsasonsbfe variations provicted. 
[03481 A tabiet formuiation is ptepared osfrig the ingfedients betow. 



Formulatiofi 2: Tabiots 


Ingredient 


Quantity (mg/tabiei) 


Activa ingredient 
Cetfuiose, microctysiaiiine 
Silicon dioxide, fumed 
Stearate acid 


2,5-1000 
200 • 6S0 
10-650 
6- 1S 



The components are biended and compressed to form tabiets. 

[0349} Alternatively, tablets each containing 2.5 - 1OO0 mg of active ingredient are made up as foilows: 



Formiifation 3; Tabiete 


Ingredient 


Ouarvtity (mg/tablet) 


Active ingredient 


2S-1000 


Stared 


45 


Cellulose, miorocrystaiiine 


35 


Poiyvinyipyrroiidone (as 10% soiotion in water) 


4 


Sodium cartioxymethyi celiuioae 


4.6 


Magnesium stearate 


0,5 


Talc 


1 



[0350] The scttve Sngrecfieta, starch, and oellutose are passed through a G.3 mm {No, 46 mesb U.S.) sieve and mixed 
thoroughfy. The soiution of poiyvinytpyrroiidone is mixed with the resultant powders which are then passed ibrough a 1.S 
mm (No. 14 mesh U.S.) sieve The granules so produced are dried at SO'-eo" C and passed thmsg!n a 1 rmi {No. 18 
mesh U.S.) sieve. The sodium carboxymett^l starch, magnesium stearate, and talc, prevhausly passed «irou#t a 0.2 mm 
{No. 60 U.S.) Steve, are men addedto the ^anufes which, after mixing, are compressed on atabfet machine to ^^eld tstoiete. 
pasi} Suspensions each containing 0.1 - 1000 mg of madicament per 5 mi dose are mads as follows; 



Fomioiation 4: Suspensions 


ingredient 


Quaritfty {m^'$ m!) 


Active tngredient 

Sodium cartooxymethyi cellulose 

Syr^j 

Benzoic acid solution 


0,1 -lOOOmg 
50 mg 
1 ,25 mg 
0.10ml 



EP0729956 81 



{continued) 



FoimuSaiion 4: Suspensions 


iogretJtem 


I Quanttiy (mg/S ml) 


Fifsvof 




Color 






i 6 ml 



The medicrimfirit is passed ihrough a 0.3 mrr, ■ No. 4£ rresn Li S } sisve asid mixed wiih the soCSfom cartjoxymethyi 
ceiiuicse and syrup to forn a smooth pasie. Tf^a cer.zcic sc:Ci soiL'.ion, flavor, and cotor are diluiec} with twm of the 
water end added, with siirring Sufttcieni waie; ;£ trien .:iaced tc p-ccuce the required voiume. 
An aerosei solution is prepared ccfUaming the fotiowtng ingredients: 



Formulation A«rosoi 


ingretiiem 


Quantiiy C5'i by wetsht) 


Active tngredism 
Ethanol 

Propeifant S£ (Cbtoro<iifliiorom6thane) 


0.26 
25,75 
70.00 



[0352] The active ingredient is mixed with etiianof and the mixture added to a portion of the propetiant 22, cooied to 
30* C, aiKf transferred to a fitting device. Tiie required amoorit is then fed to a stainless steef container and diiuted 
with the remaining propeilant. I he vah/e units aretiien fitted to tfte container. 
E03$33 Suppositories are prepa.red as foiiows: 



Formuialion 6: Suppositories 


ingredient 


Quantity ^nisjf'supposiloty) 


Active ingredient 

Saturated fatty acid gfycerides 


250 

a.ooo 



{03$4]| Tile active ingredteni is passed through a 0.3 vm (No. 60 mesh U.S.) sieve anet suspended in the saturated 
fatty acid gtycetides previousty meSed using the n^mimal necessary heat. The mixture is then poured into a suppository 
moid of nominai 2g capacity and aiiowedto cooi. 
An (niravenoifs foimutation is prepared as follows 



Formulatior! 7; intravenous Solution 


ingredteni 


Quantity 


Active ingredient 
isotonic saline 


60 mg 
1,000 ml 



The solution of the aixtve ingredients is intravenously administered to a patient at & rate ot ^out 1 ml per minute. 



Formutetfon 8; Combination Capsule f 


trsgredient 


Quantity (mg/capsufe) 


Active ineredient 


SO 


Premarin 


1 


Avfcet pH 101 


SO 


Starch 1S00 


117.S0 


SiticonCit 


2 


TweenSO 

Cab-O-Sii 


0.50 

0,25 



m 
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Fofmtiiatfon 9; CombtnatioR Csp&uie !i 


ingredient 


Quantity (mg/capsute) 


Active tngretiieni 


50 


Nore9jy(nodrel 


5 


Avicel pH 101 


82,50 


SiBKii 1S00 


90 


Silicon Oil 


2 


TwaenaO 


0,50 



Formulation 10; Combsnaiion Tabiei 




QuantiSy (m^c^tjis) 


Active iftgredien! 


60 


Premarifv 


1 


Corn Starch NF 


50 


Povidone. KS9-3S 


6 


Avicel pH 101 


41.50 


AvicetpH 102 


136.50 


Croepovi<j{meXL10 


2.S0 


Uegnesium Stsarate 


0,50 


Cab-O-Sfi 


0.S0 



1 . A compound of tomnoia t 




I 



whefein 



Ri is -H. -OH. -0(Ch:-C4 alkyj}, -OCOCgHs, -000(0,-0^ aikyf), or -OSOgCC^-Cs ailcyl); 

is -H, -OH, -0(C,-C^ aikyS), -OCOC5H5, -OCOtC^-Ce afkyi), -0SCg(C£-C6 aikyi), or halo, 
R3 1« l-piperidinyt, 1-pyrrotidinyl, me&iyl-l-pyrmiidinyl, dimethyt-1-pyrrolidinyf, 4-merpho)ino, dimethyfamtno. 
diethyiamino. tfiisopropytamino, or l-hexamethyteneimino; 
n Is 2 or 3; and 
2 is -O- or -S-; 

Of a pharnnaceulicaay acceptabis mt thereof. 

2. A compotind according to Claim 1 wiierein is l-ptperidinyi and n ts 2, or a pharmac»uticafly acceptstoie ssK 
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3. A compound 8CC50«img to Ciaim 2 wherein Z is -0- , or a pharmaceuticafiy acceptabie sait thereof . 

4. A cofTipound according to Gfatm 3 wherein R"" is -OH and is -0(0^-04 a!ky!}, or a piiarmaceuUcaiSy acceptable 
sait thereof. 

5. A cornpowd according io Ciaim 4 wherein R2 is -OCHg, or a pliarmaceuiicaiiy acceptabte sait thereof, 

6. A compound according to Ciatm 5 wherein said salt thereof is the hydrochiorttte sail 

7. A compound accordif^g to Ctetm 3 wherein Ri and R2 each are -OH , or 8 phamiaceotrcaay acceptable salt thereof 

8. A compound accordmg to Claim 7 wherein said sail thereof is the hydrochioride satt. 

S. A pharmaceuticai formutalion comprising as an active ingredient a compound as claimed in any one of Ciaims 1 
to S, and, optionaiiy, estrogen or progestin, associated wlt^ one or more phamiaceuticaify acceptable carriers, 
excipients, or diluents therefor. 

10- A coTTipQund of the formula 



R^a is -H or -OR? in which fi^ 'tsa hydroxy protacttng group; 

R2» is -H, hato, or -OR* in which R^ is a hydroxy protecting group; 

r8 is -H or a hydroxy protecting group which can be selectiveiy rertxjved; 

is non-ex(steni or= O; and 
Z is -O- or -S-; 

or fi pharmaceuticaily acceptable sail thereof 

11, A compound according to Claim 10 wi>erein R'^ and R^a each -OCH3. (S -H, R'^ is non-existent, and 2 is 
-0-, or a phsrmaceuifcaiiy acceptsbie sait thereof. 

12. A compouttd according to Claim 10 whereitj H'^" and R2« are *ach -OCHg, \s -H, R"*' fs = O, and Z is -0-. or a 
phannaceirtically acceptsbie sait thereof- 




II 



wherein 



13. A compound of the formula 
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wherein 

Ri» is -H Of -OR' in vvhicn R' is s hydroxy protacting group; 

R2a li- -H fiaiG, or -OR® ir- whicfi !S a nydtoxy protectirici ()fOup; 

R3 !6 i-pfpericinyi. i-pyrfolidir.yi, fnetiiyf-l-pyrro!idiny!. dimetfjyM-pyrrofidfnyl, 4-mofpholfnQ, dimethylamino, 
dielhyiannno, dhsapropyfamtno, or 1 -hexamethylenefmino: 
o ts 2 or 3; and 
Z is -O- or -S-: 

or a pharmaceuticaiiy acceptabfc sa!i thereof. 

14. A compound according to Ciairr! 13 wherein R'* end are each -OCH3, is l-p^eridiflyf, n is 2, and Z is -0% 
or a pharmaceuticaiiy acceptabfe salt thereof, 

15. A process for preparirjg compounds of foonuia 




wherein 

H^a !S -H or ~OFf^ in which R^" is -H or a hydroxy protecting group; 
R2« is -H, haio, or -OR^" irs which is -H or a hydroxy protectifig group: 

R3 is 1 -ptperidinyl. 1 -pyrrotidioo, metiiyt-1-pyrroffdinyt, dimethyl -pyrrotidsrio, 4-t7iorpho!ino, dimethyiamino, 
diethylamtno, ditst^ropylamtno, or l-hexamethyleneimino; 
R is 2 or 3; and 
Z is -O- or -S-; 

or a pharmaceLiticaliy acceptabfe sail thereof, cotnpfising 



8) oxidizing the sulfur atom of a formtjla !V corrspound 
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and R2» are as previooeiy tfeflnecJ: and 
r9 ts a ieavtng group; 

b) reactfog the product of step a), a compound ot forrnola X!V 




XXV 



with a nucfeophific gro^) of the totmola 




wherein R« is 'OH Of -SH; 

c) reducing the product of step t>), a compound erf tormula XVi 




XVI 



to provide a compo«ntJ ef the formuia 





d) optionaliy removing the B'* aod/or hydroxy proSecting groups, when present, of the product of slep c); 
and 

e) optionaify forming a sa!t of the procfuct of step c) or step d), 

A process for preparing 8 corrtpQund of fomtute 1, or a phsmiaceutteaily acaieptabfe sail thereof, as ciaimed in any 

one of Claims 1 to 8; comprisifig 

A) Beducing a compound of formula XVf 



R^a is -H Of -OR^« irj which R'« is -H or a tiydroicy protecting group; 
R2« is -H, ha!o, or -OB^a in which RS ts -H or a hydroxy protecting group; 

R^ is l-plpertdinyi, 1 -pyrfofirfino. rriothyl-l-pyrroiidiny!, dimethyt-t-pyfroficlino,4-mefpho!ino,<J!m6thytamt- 
no, diethyiamir^o, diisoprcpyfamlno, or l-haxamathyierjsimtno; 

is 2 or S; anci 
Z is -O- or -S-; 

or a pharmaceulicslty aoe^tsbie sait thereof; 

B) reactmg a ctHrqiound of formula Mb 




XVI 
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lib 



wherein 

ia a hydroxy protecting group; and 
R2» and Z are as deffnod above: 

with a compound of formuta V 

wherein 

a is a leaving group; and 
R3 is as defined aljove; 

(C) reacting a compound of foRnuia lib 




lib 



R2», R', and Z are as defined above, with an aikyiattng agent of the formuta 

wherein Q and Q' is the same or different teaving group, th product of which is then readed wtff) 1 -piperidine, 
1-pyrrolidtrj6, methyf-lijyfrolidine, dimethyt-1 -pyrroBdine, morphoSfne. dimethyi&msne, dieEhySamine, diisopro- 
pyiamine, l-hejtamethyleneimine; or 

"(D) for a cbn^ouod of fomiola 1 wherein m -H and the other R< or r2 siibstituent'is"-OH, 
i) tomiirtg a tfif Sate of the hydroxy moiety of a conipound of the fotmoia 
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10 

Rie is -OH or -O-JCi-C* a(f<yt); and 
Ra= is -OH or-0-{Ci-C4 atkyi); 

providing when R^^ ts -OH, is ■0-{C|.C4 atltyi), and when H^o \s 0'{C^~C^ alky!} is -OH; 

is 1 -piperitifnyt, 1 -pyrrolfdiny!. fnethyi-i -pyrroBdinyi, dimethyi-t-pyrrolicJiny), 4-mofpho8oo, dimethylamt- 
no, rfietiTyiamioo, ctiisopropytamino, or l-hexamethyfeneimino; 
?c fj is 2 or 3; and 

Z is O- or -S-; 

or a phatmaceutjcally acceptable sait thereof, anct 
ii} reducing the raeuitant triflat« moiety; 

ss 

b) optfonaffy removing the renfiaintng hycftoxy protecting group or groups; and 

c) optionally forming a salt of the product of step a) or step b). 

30 t7. A compound ot {onTioia f as ctaimeeJ in any one of Claims 1 to 8 for use as an agsnt for aifeviating the sympjoms 
of postmenopausal syndrome. 

18. A compound acoordins to Claim 17 vs^ercln said postmenopausal conditton is osteoporosis, a related cardiovas- 
cular disease, hyperftpidemia, or honiionalty-depandarif cancer, 

ss 

19. A compound of formula I as claimed in any one of Claims 1 to 8 for use as an agent for inhibiting uterine fibroid 
disease, endometriosis, aortal smooth muscle ceil proliferation, or restenosis. 

20. A compound of formula f as claimed in any one of Claims 1 to 8 for use in tt^erapy. 

411 

21. Use of a compound formufa I as claimed in any one of Claims 1 to 8 in tfie manufacture of a medicament for 
alleviating tlie symptoms of postmenopausal syndrome. 

22. Use of 8 compound fonnuta I as claimed in any one of Ciaims 1 lo 8 in the manufactufe of a medtcamem for 
•>s alleviating the symptoms o- postmanopausai syndrome wherein tKe postmenopausal syndrome condition is oste- 
oporosis, a reisted cardiovascLiiar disease, hyperlipiciem:a, or hotmonaily-dependent cancer 

23. Use of 8 compound formula i as ctaimed in any one of Ciaims t to 8 in the manufacture of a medicamertt for use 
as an agent for inNbiting utenne fibroid disease, endometriosis, aortal smooth mosdeceil proliferation, or reste- 

so nosis. 



R«vendieatk>nfi 



1. Corripos^ r6pondant & ia fofmute 1 
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I 



ctans tsqueite 

R'' repfssenie un asome d'hydrogerse, «rt groupe -OH, m gmiipe -Otaikyie en C^-C^), an groups -OCOCgHg, 

un groupe -OCO(aii<yie en C^-Cg), ou m groups -OSOjfalkyt© en C^-Cg); 

R2 reprfjssnte un aiome d'hyd'ogene, un groupe -OH, uft gfoupe -0{a[kyfe m C^-Cn), m groups -OCOCgHg, 
«n groupe -OCOisfKyte en Cj-Cg), un groupe -0SOj(alky!e en Cg-Cg) ou un atome d*J!aiog#n6 ; 
r2 repr^sente un groups 1 -piparscimyie, un groupe 1 -pyrrQfitJinyie, an groupe m^thyf-l -pyf roSdjnyfe, un groupe 
difn^thyl- 1 pyrrofidinyfe. un groupe 4>morptio!ir>o, un groupe dim^thySamino, un groupe cfisthyiamino, un grou- 
pe difsopropyfamino ou un groupe l-hsxamSthyifeneimino ; 
n vaut 2 ou 3 : et 

Z repr^sente un groupe -O- ou un groups -S- ; 

ou un set pharmaceutiquenwnt acceptable de oelui-ct. 

a. Compose seion \& revencficafion 1 , dans fequef R3 repr^seme un groupe 1 -pip^ridinyie et n vaut 2, ou un set 
pharmaceutitfuement sccepltable tie celui^t. 

3. Compost $eton la revendication 2, dans fequei Z represenle un groupe ou un sei pfjarniaceutiquenvent ac- 
ceptabte de ceioi-ci, 

4. Compost setOR ta re^endicattor) 3. dans let^uel represenie un groupe -OH repr^sente un groupe -Ofaikyte 
en C^-C^), ou un set pharmaceutiqu^nent accsptab)e de ceiui-oL 

5. Conipos6 «0ion is revendication 4, dans tsquei reprdsente un groups -OCH,, t>ii un ael pharmacsutiquemem 
acceptable de cetui-ci. 

6. Compost seion !s revefidication 5, dans tequei (edit set de cetyi-ci est fe sei d'hydrochfonjfe. 

7. Compose selon ta revendtcsttcrs 3, dans tequei et ropresontent chacun un groupe -OH, ou un se) ptiatma- 
c€sotiquefrTer!t acceptabie de cefui-ci. 

8. Cotnpos^ sefQti ta revendioatian ?, dans ieque! iedit sef de cetui-ci est ie set d'hydfocbiofure. 

9. Formiiiatroo pharmaceulique comprensnt a titre d'tngredient sctif, un compost sefon I'une qoelconque reven- 
dicattons 1^8, et, faculmtivenrient, un oeetrog^ne chj de )a progestir^e, associ^s h un ou ptusteurs supports, ex- 
ctpbnts ou diiuants pharmaceutiquement acceptabie pour ceiui-ct. 



10. Compost r^cndant k \a formute 
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ji 



dans laqueSe 

R'a represente m atoms d'hydrogfene ou m groupe -OR^ dans ieque! R" r&prdsente on group© tiydroxy- 

protecteur : 

B2a represents ut! atome tfhydrogene, un atome d'haiogfene, un groupe -OR® darts fequef represeme 
un groupe hydroxy-protecteur ; 

r6 represente on atome d'fiydrogfene oo un groups hydroxy-protecteurciu) peyt fetre selectivemeot en)ev6 ; 
R^^ esi inexistant ou repr^sente un groupe =0 ; et 
Z represent© on groupe -O- ou un groope -S- ; 

ou un sei pharmaceutiquemsot acceptable de ceioi-ci. 

11. Compose seton ia revetidication 1 0, dana iequef R"*" et repr6seirtemchac«n un groope -OCHg, represente 
un atome d'hydrogfene, R^'' est inexistant, et Z represente un groupe -0-> ou on sef pHatmaceutiquement aocep- 
tabie de ceiui-ci. 

12. Compose sefon ia revendication tO,. dans toque) R^^ et R^s representent Chacon un groupe -OCH3, R« represente 
un atome d'hydrog^ne, ropreseote m groupe =0, et Z represents un groupe -O-, ou uo sel pharmaceutique- 
menl acceptable de cetui-cl. 

13. Compose r^pondant & ia formuie 




dans tequelie 

Ria represerjte m atome d'hydrogfene ou on groups -OR' dans lequei R*^ r«pr6seme un groupe hydroxy- 
protetSeur ; 

R8a repi^serrte un atortie d'hydroger.e un atome d'halogfene, ou un groupe -OR^ dans Sequel R» repmsente 
on groupe hydroxy-protecteur : 

r3 represente un groupe 1 -pipendtnyie, utj groupe 1 -pyrfofidmyte, un groupe m6thyi-1 isyrroiidiftyis, un groupe 
dfm«hy)-1-pyrro!idiny!e, on groope 4-mofphotmo. un groupe dim^thyiamino, un groupe d|6tftyfafnmo, un grou- 
pe dtisopropytamino ou uo groupe 1-hexam6thy<6ne!rnino ; 
fi vaut 2 ou 3 ; et 

Z repr^ser^te un groupe -O- ou on groupe -S- ; 
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cu un set pharmaceutttjuement acceptable de ceiui-ci. 

14. Compose selon !a revendicattDn 1 3, dans tequel et R2» representent chacun m grcsupe -OCH3, r^r^sente 
un gtoupe 1 -piperidinyie, r> vaut 2, et Z reprfcente un groope -0-, un seS pharmaoeutiquemsnt accepiabfe de 

celui-ci. 

tS. Pfoccde pour ia preparattor! de composes repondant a !a fofmuls 



repr^sente un aiome d'hydfogfene ou un groupe -OR^^dans iequei R^a reprfesent© m atome d'hydrogfene 
ou un groupe hydroxy-prolscteur ; 

R2a represents un atoms d'hydrogsna, un atome d'rtaiog^ne. ou un groupe -OR^a dans iacjuet B*« reprfisente 
un atom© d'hydrogene ou un groupe hydroxy-protecteur ; 

R3 represenie m groupe l-pip^ddinyie, un groi^se vpyfroiidino, un groupe mettiyi-l-pyn-olkSinyfe, yn groupe 
dtmethyi-1-pyfro!idmo> un groupe 4-morpholino. un groupe dim6ihy!amino, un groupe difithylamino, un groupe 
diisopropyiamino ou urj groupe 1-hexam6ihy!^nsimino ; 
n vaut 2 ou 3 ; et 

Z repr^ente un groupe -O- ou un groups -S- ; 
ou un sei phannaceuttquemem acceptabte de ceux-ct, compranam 

a) I'oxydaiion de i'stome de soufre d'un compose rSpondant ^ laformute IV 




dans Isqueila 




dans taqueffe 



gt |:^5!a (j^fjnjs prdcddemment ; et 

r3 est un groi^e sonant ; 



b) fa ruction di» produit de fetape a), un coflfipos^S r6pondant k i& formufe XIV 
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avec un groupe nucleophiie reponcfant a is tormuie 




dans taquefic R^* represenie un groupe -OH ou un groupe -SH ; 

c) fa reduction du produtt de mtape i>), im compost repcndm. k iaformule XV! 




XV! 

de ta^on a donner un compost r^ondant h !a formuie 




d) iacuitativement, CMfnination de« jjroupes hydroxy-prolectaurs ft^* et/oo R2a, torsO|u'its sont prfeents, du 

e) facuttath^e.mentja formation d;un,seidRprp<iuttde!'^tape. 0)01^^^ ,. „ . , 

16, Proc6d6 poor ta preparation d'un compos* rdpondant k ia fomtife ! , ou d'un sei phammcsutiquement acceptabie 
ds ce!iii-ci, seion f'yne quelccntjue dss revendicattens 1 & 8, cortiptenant 



S2 
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A) fa reduction cf'un compost r^pondant k taformute XV( 




XV! 

dsns laquefte 

R'"^ represeme un alome d'hydrogsne oo un geoupe -OR"" dans tecjoei R^* repr^sente m atoms d'hy- 
drogene ou un groupc hydroxy-prolecJeur ; 

R^" represenie un aiome d'hydrog&ne, un atome d'halogene, ou an groupB -OR^ dans lequei reprS- 
sente un atome d'hydrogferte ou on group© hydroxy-prclecteur : 

R2 feprdsente un groupe l-pip6ridfnyie, un groups l-pyfroiidino, un groupe m^!thyi-1 -pynroiidinyte, un 
groupe dtm^ttiyl-i-pyrroitdino, un groups 4-mofphol(no, un groups dimethyiamino, un groupe diSth^aml- 
no. un groups diisopropytamino ou un groupe l-hexamSlhylfeneimino; 
n vau! 2 QU 3 ; et 

Z feprfisent© un groupe -O- ou un groupe -S- ; 

ou un set pharmaceitttqu«ment acceptable de celui-d ; 
B) ia fi&aetion d'un compost rdpottdam & la fonmule ilb 




ilb 



dans laquetle 

R' repr^ente un groupe hydroxy-protecteur ; et 
R2a et Z &oni tete que d^nls ci-rfessua ; 

avec un compost repondant k la formuie V 

R^-{CHa)„-Q V 

dans iaqueite 

Q est m groupe soitafit ; et 

Pfi est tel que dgfini cl-deesus ; 
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C) Is reaction d'un composd f^pondanl k laformule ilb 




Jtb 

dans iaqueite 

R2a, et Z sonttels que d^finis cs-dessus, avec un agent d'aiStyiation repondant & ta tormuie 
Q-(CH2)„-0' 

dans laquelle Q el Q' representent un graype sQrtant identique ou diSerent, dont te preduft est ensuite mts Is 
reagtr avec de la l-pip^ridine, 1 -pyrroiidine, methyi-l-pyrroiidine. djm6tJ>yi-1 -pyfroiidine, 4-mofphoifn«, dim6- 
thytaminc, di^thyiamine, diisoprcpyfamJne oo 1 -hisxamdthyldneimine ; ou 

D) pour un compose T&pondant h ia fomiule ! dsns tsquelie R** ou repr^eme <jn atoms d'iiydrog^rte &x 
t'aotre substituant R'' ou R^ repr^sente un groupe -OH, 

i) ia fomiatfon d'un tfifisle de la fraction hydroxy!© d'un compose r6pondant h iafomiufe 




dans iaqueife 

Ri« rspr^sante un gfoupe -OH ou tin groups -O-faikyie en 0,-0^) ; el 

B^e repr6senle un groups -OH ou un groups -0-(aikyte en C,-C4> , pam autaot que si R^e repfiftsents 
un graope -OH, R2« repr^sente un gtoupe -0-(8!kyte en C.j-C4), et si R'« fepr^sente on groupe -O- 
{atfeyte an C^-C^), repr6s«)te un groupe -OH ; 

repr^^ssnte on groupe 1 -pipefidinyie, un groupe 1-pyn-oiidinyte, un groupe m6thyl-1-pyrrolidtnyte, 
un groupe dim^thyt-l-pyrrolfdinyie, un groups 4-mofpholfno, un groupe dim^thyJamino, un groupe 
dieEhylafnino, un group© diisopropyfamino oo un groupe l-hexamfethyienefenino ; 
n vaot 2 ou 3 ; et 

Z rgpr^isente m groupe -O- ou on groupe -S- ; 

ou un sel phanriaceutiquemefit accsptsbte de celui-ci, et 
It) la reduction de la fraction 5ri*!at6 nSsuitante ; 

b) facuitaiivemem. I'Sliminatton du eu dd$ groupes hydroxy-protocteurs restants ; et 

c) facuttativsment, )a formation d'un aei du produit da t'^tape a) ou de f'^pa b}. 
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17. Compost r^pondant a ia formuSs ! , sefon Cune quelconque des reveniSioattons 1 S 8, pour PutfitsatJon comme agent 
pour soulager !es symptomes du syndrome postmenopaosique, 

1 8. Corr.pcss seiof) ia revendic&)ion 17. dans teqaef iadite concfition postrrieiiopaustque asl I'ostdDporoBe. une mafadie 
c«tdit)-',;ascui3ire connsxa, I't-ypt-'rlipiciefnie. ou uncaocef d'ofigme hormonate, 

19. Corr;pc3se repc-ncjanta iaiorrnuie i.seioo Tone quefconque ties revendicatlons 1 & 8, pour futitisationcomms agent 
d'mrti&ttion des tomeors iicreiises ut^rines. de !'er>ciom6tfj09e, de ta prolit^ration des ceSSujes des muscles lisses 
aortiqu^B ou de fa restenose. 

20. Corripose sepondani a ia fomtule t, selon i'une quelconque des revenoications 1 a 8, pour ruliiisation en thefapie. 

21 . Utitisalion tfun compose repondant a ia fotntule f, sebn i'um; queicorique ties rewendications 1 S 8, dans ia pf6- 
par^ion d'un m^djcament pour sooiager !es symptomes du syndrome possi^anopausique. 

22. Utilisation d'ufi compost rspondant a ta fotmute i, selori Fone queiconquo etes revendicafions 1 h 8, dans pr6- 
parsSion d"un medicament pour souiager les symptdmesdu syndrome postmeriopausique, oii ia condition du syn- 
drome postmenopaosiqoe est i'ost^oporose, um maladte cardio-vascutaireeonnejie, i'h^eriipiderTits, ou m can- 
cer d'ortg!r>e hormonaie, 

23. Utitfsation d'un compose repondant a la formuie i. seion rune queiconque des rev endi cations 1 «t 8, dans )a pre- 
paration d'un medicament pour i'utiligatjon coriime agent d'inhibitiun des iuntetirs fibreusss tjit^nfies, tie I'arvdome- 
iriose, de la prolifefation des ceiiuies des musctes iisses aortiques on de la resienose. 



Paterttansprtiehe 

1 . Verbindung rier tofgenden Formei I 



Ri ?ur -H, -OH, -CHCi-C^-ZUkyl). -OCOCgHg^ -OCO{C,-C6 A;kyl) Oder OSOglCs-Ce-AlkYi) steht; 

R2 fur -H, -OH, -O^C^-C^-Alkyl), -OCOCgHg, -OCOfCj-C^ ASkyf), -OS02(C2-ti;g-Afky!} Oder Haiogen stetit; 

R3 {Qr 1-Pfperidinyl, l-Pyrrotidinyt, Metjiyf-1-pyrrotidinyi, Dimethyi-l-pyrroiidinyi, 4-Mofphotinc, Oimetliyiamt- 

fio, Diclhyiamtno, Diisopropytamino Oder l-Hexamettiyieniminostsht; 

n 2 Oder 3 bedeutet unti 

Zfiir-O-oder-S-Btetit, 

oderein pharmazeuttscti akzeptables Saiz htervofi. 

S. VerlJtnrforts nach Ansprueh t , wodn R3 fur l-Piperidiny! stetit und n 2 bedeutet Oder ern pfiarmaxeutisch alcfep- 
_ tabies Satz Wsrvon. 



3. Veftiinduns nach Arispruch 2, worin 2 fiir -O- steht oder ei« pharma/eutisch akzeptabie$ &&\z hiervor?. 




I 



worin 
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4. Verbindung nach Anspruch 3, vforin W for -OH steht jffd -0{C;-C4-Atkyf) becteutet, Oder ein phannnaxeiitiscf! 
ateeptabies Salz hiervon. 

5. VerbinduRg r»ach Anspruch 4. worin fiir -OCH3 sleSit, oder ein pharmazeulisch akzeptabies Sate hiervon. 

6. VsftoindoRg nach Anspruch 5. worin cJas Safe hiervofj das Hyrfrochtoritjsalz ist. 

7. Verbmdung nacb Anspr uc*? 3, worifi R"* unci jeweBs Kir -OH sSehen , Oder ein pharmazeuttsch akzept^tss Satz 
hiervoD. 

fO 

8. Verbindurjg nach Ansprocb 7, worin das Satz hiervon das Hydrochloridsalz tst. 

9. Piiarmazeuttscrta Fomtutierung, die a)$ wtrksam&n Bestandteit eine Verbendung nach etnem der Ansptfiehe 1 bte 
8 und segebencRtaifs Ostrogen oder Progestin in Verbindung nit eiaem Oder mehreren phatmazeuttsoh ahzep- 

*5 tabten Tragern, Streckmitteiri oder Verdutmungsmitteln hisrfSr umfasst. 

10. Verbindung der foigenden Formet: 



so 




It 



R''s fiir -H Oder -0?f steht, wdHh fiir eine Hydroxyschutzgruppe steht; 
R2« fiir -H, Halogen oder -OR® steht, worin eirte Hydroxyschotzgruppe bedeutet; 
^5 r£ fur -H Oder sine HydrGxysohutzgruf:^^ steht, did seieicttv antfemt warden kann; 

nicht vorhanden fst oder= O bedeutet und 
2 fiJr -O- Oder -S- steht, 

Oder ein phamazeutisch akzeptables Salz hierwon 

40 

11 . Verbindung nach Anspruch 10. wotin R<» und R2a jewetis -OCHg bedeuten, ?^ fur -H steht, R" nicht vorhanden 
ist urtd Z ffir O- sseht, Oder ein pharmazeutisoh aitzaptabtes Saiz hiervon. 

12. Verbiodong nach Anspruch 10, worin R^^ und R2« jeweiis -OCH3 bedeulen. f^fCir -H stetit, R'*'' = O bedeutet und 
4s z tflr -O- stem, oder ein phaimazautiscn akz^tables Salz hiervon, 

13. Verbtndung der foSgenden Fomnet: 



ss 
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s 



worin 



R^a fur -H Oder -OR^ sieW. worio filr etne Hydroxyschutzgnippe stem; 

R2a {iif "H, Halogen oder-OR* steht, vw>rin sine HydroxyschutJgmppe ijecfeuset; 

R3 fur l-Rpefidinyt, l-Pyrrolidinyi, Methyl- l-pyrroiidinyi, Dimetftyl-lisyrroiidmy!, 4-Motpho)ino, Dimettiylami- 

no, Dsethyfamtno, Oiisopropyfamtno Oder 1-Hexamethyfsniminosteht; 

n 2 Oder 3 bedeutet und 

Z fiir -O- octef -S- steftt. 

Oder eirt pharmazeutisch alcroptabfes Safz hieivor). 

14. Vertjindung nach Ansproch 13, worin Ria und Ra* jewetis -OCHs bedsuien, V&iXa l-P^eridinyt stsht, n 2 bedeutet 
und 2 for -O- steht, oderein pharmaxsutisch akz^qDtabies Sate ftiafwoft. 

15. Vertahren 2ur Hensteiiung von Verbiodongsn derfoigendsfi Formefr 



fur -H Oder -0R^« steht, worin R'« fiir -H odcr efne HydroxyschuUgfuppe steht; 
R^f« fur -H. Halogen oder OR*^ steht, worin ftea ,h oder erne Hydro xyschutzgtuppe bedeutet; 
RSfur 1 -Pipefidtrtyl, 1 'PyrroSidino, Mett)y(-1 -pyrrolidinyt, Dimetttyi-i-pyrroSdino, 4-Motphofitio, Dimethyiamtno, 
Dielhyfammo, Dt(sopropyiamino cder 1 -HexametftyJeniminc stsht; 
n 2 Oder 3 bedeutet «nd 
2 rUr -O- Oder -S- steht. 

otter eines pharmazeutisch afcreptablen Sai^es hiervcn, durch 

a) Oxtdieren des SchwefelatofT« einer Verbindurig der Formet fV 




worm 
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und R2a oben angegebene BecteotytJij bestteen and 
fur eine Atsgangsgnjppe steht; 

b) UmseUen cJes Produkts {Jer Stofe a), d.b, emer Verttintlung der Formei X!V 



mit efner tnjoieophtien Grupise <isr folgendsn Fomiat 



worin R« SiR- -OH Oder -SH steht; 

c) Retfuzieren ties Pfodokts von Stuto bj. d.h, einer Verbirtdung d«f Fomte! XV i 




unter Biidung einef VefbtntJmg der toigenefan Fcrniet: 
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d) gegsbenenfaffe Enlfemen der Hydroxyschutegruppen R^* und/eeter R^a (fate voriianden) aus dem Produkt 
der Stufe c) und 

e) gagebenenfaris Ausbiiden eines Saizes dee ProdiiWs von Stufe c) oder Stufe d). 

16. Verfahmn 2ur Hersteiiong einer Vemindung der Foimel t Oder eines pharma?eotisch akzeptabten Satees hieivon 
gemSB einem der Anspruche 1 bis 8 dorch 

(A) ReciuKieren einsr Verbindung der Forme! XVI 




fur -H Oder -OFf« ateht, worin R^a (Sr -H odereine Hydroxyschubgfuppe «teht; 

fOr -H, Halogen oder -OR*" steht, worin R** .h oder eine Hydroxyschutzgnjppe bsdeiitet; 
R3 ftir VPiperidinyf, 1-Pyrrolidino, Hethyi-1-pyrfofidfft^, DimetfiyS-1 -pyrrofiditio, 4-Mo!photino, Oimethyl- 
amino, Dsethyfamino, Diisopf opyiamino Oder l-Hexamethyienimfoo steht; 
n 2 Oder 3 bedeutet urtd 
Z for -O- Oder -S- steht, 



Oder eines pttarmazeuiisch akzeptsbten Satees hiervon, 
(B) Umsetzen einer Verbindung der Fotmel lib 
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lib 



worin 

fOr etne HyefKjxyschutzgruppe steht ond 
R2a und 2 die obert angeg^ne Bedeutung besitzen; 
rnit etn«r Verbindung der Formel V 

worin 

Q tut sine Abgengsgruppa sleM and 

R3 die oben angegsbene Bedetitung besiut; 

(C) Umsetzen einer Verbineiung <ter Forme) lib 




lib 



worin 

H2» unci Z die oben angegebeti© Bedsutung besiteen, mit einem AJkyiierangBmitt©) der toigenden 
Formel 

Q.{CH2)„-Q* 

worin Q ynd Q' fur eirts gieicfie Oder verschteder^e Abgangsgruppe stahen, wdtsei das Produltt hiervon 

anschiiei^end nit 1-Piperidin, i-PytrotWin, Wethyi-1-pyrroiidtn, Dimetiiyf-1-pyfrofidifl, 4-Mo(pholin, Dimethyl- 

amio, DieEhylamsn.DiiscpropyiafTitno ocSer l-Hexamethyleniminumgesetart wire) defer 

{D} tQr sine Verbindtj cief Formei i , wofin Ri ocJer f(jr _h ^tcht ufwi der andere Substityeot R' od©f fdr 

-OHsteht, „ „ 

i) Ausblt^n eines Trifiats der Hydroxyeinhett einer Verbtndung der ioigendefi Fosme! 
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r2« 



woriR 



R"*' «jr -OH Oder -O^Ci-C4-Alky!) Bteht und 

R^e fur -OH Oder -0{C,-C4-AJky!) steht, wobet gitt, daas wenn R^e ffir -OH stent ftjr-0(Ci-C4- 
A(kyt) steW uod wenn Rt' fOr ■0<Ci-C4-Affq^) sleht R2= fiir -OH s5et«; 

fiir 1 -PtpsfttJtnyi. 1 -Pyrfoiicitnyl, Methyi-1 -pyrroiidtnyi, Dimetftyt-i -pytrotidinyi, 4-Mojphoitno, Dime- 
thyiamino, Diethyiamino, Ohsopropytsmino oejef 1 -Hexamethylenifnino atehl; 
n 2 Oder 3 bedeutet und 
Z tuf 'O' Oder -S- st«ht, 

Oder eines pharnaxeosisch ak?eptab!en Satees hiervon und 
ii) Beduzieren <im ematterjen Trtflateinheit, 

b) gegebenenfaite EnUemen der restSchen Hydroxyschutzgruppe Oder der restitchen Hydroxyschutsgruppefi 

and 

c) gsgebenenfatis Ausbilden eines &aSze& des Produkts der Stufe a) Oder der Siufe b). 

1 7. Vef bi fidung der Formt>! I mch etnwrt der AnspriJehe 1 bis 8 zur Verwendung ats Mtttei zuf Linderong det Symptome 
von Postmenopausensyndrom. 

18. Verbmdungfvach Anspruch 1 7, wobc; cer PostmenopauseniustandOsteoporose, eine verwaftdtekardtovaskulare 
Erkrankong, Hypeiliptd^mie Oder hormonsbhar;giger Krebs isJ. 

19. Verbindung der Pormet i nach einem der Ansprtiche 1 bis 8 zur Verwendung ats Mittei zur Hemmyng van Uterus- 
fibroiderXrankung, EndomeJnose; Aortenglatifnuskelzsttprolfferatlon Oder Restenose. 

20. Vsrbindung der Forniel f nach uinwn der Anspf\k:he 1 bis 8 zur Verwendung in der 'Hierapie. 

21 . Verwendung einet Verbindung der Forme! I rach einem der Ansprtiche 1 bis 8 ?ur HemteHung sines Medikaments 
2ur tinderung dsr Symptome von Postmenopausensyrtdrorr^- 

22. VsmendUfig einer VertJindung der Fofmel i nach einem dsr AnspKiche 1 bts 8 bei der Hersteilung einss Medika- 
ments zur Lindeatrig derSymptoma von PoatmenopsusensyRdrom. wobdi der Poatmanopausansyndromzustand 
Osteoporose, dine vemartdte katdiovaskutlira Erkrankung, HyperttptdSnnla Oder hormonabhSngigar KreHat \si. 

23. Verweridung einer Verbindung der Formai f nach einem der AnsprOche 1 bis S bei der Herstelfung eines ftfledika- 
ments zur Verwendung ats Mittei zur Hemmung von Uterusf ibroiderkrankung, Endbmetriose. Aortengiattmuskei- 
z^^roiifaraticn Oder Rastenosa. 
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